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MATHEMATICAL MONTHLY. 


INTRODUCTORY NOTE. 


Tue attempt to establish a Mathematical Journal is a step of too 
great importance to be taken without due deliberation, — without 
carefully considering the end to be attained, and the means to be 
employed in securing it. This end may be either the advancement of - 
the science, or the elevation of the standard of mathematical learn- 
ing. Now it is not probable that a journal of a high scientific char- 
acter, having the former end solely in view, could be sustained, for 
it would contain: only one element of interest, and that one for the 
few professed mathematicians, 

But a journal having the latter end in view, if successful in the 
highest sense, must necessarily to a greater or less degree involve 
the former; and the question arises, May not such a journal have 
a scope sufficiently comprehensive and elastic to embrace all grades 
of talent and attainment, and, therefore, corresponding elements of 
interest? If so, then it should embrace students in one extreme, 
and professed. mathematicians in the other; which extremes neces- 
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sarily include all intermediate grades of teachers and laborers in 
this vast field. 

Should it be a journal merely of problems and solutions? We 
think not. It should cover the whole ground sketched in the follow- 
ing circular note. 

To the student, or younger mathematician, problems are indis- 
pensable to make him sure of, and ground him in, the theory, as 
well as exercise and develop his skill. But it is a serious question, 
whether it is not a waste of time and energy to put scores of able 
mathematicians upon the same problem, any one of whom has the 
knowledge and skill necessary for the complete solution. The prob- 
lems should, therefore, usually be selected with reference to the 
learner, and so graduated as to suit different degrees of knowledge 
and skill, even in the same branch. 

Problems of the highest grade, especially if they are likely to 
lead the investigator into a comparatively new field, or develop 
methods or important practical results, may occasionally be pub- 
lished as challenges; but generally, we think it advisable to pub- 
lish the solution of such problems at once, and if those particu- 
larly interested in the solution should be led to any new and 
curious developments, insert them afterwards. 

The Journal should contain, for all learners, clear and concise 
notes upon all points of theory and application in all branches of 
the science ; and these notes should come from able contributors, 


who can be plain without being weak,—who can unite simplicity 
of treatment with elegance of style. | 


It should contain “all scraps of mathematical writing too good 
to be lost,” whether elementary or profound, whether original in manner 
or matter, whether complete in themselves or to be resumed at the 
convenience of the author, whether notices or reviews of matter old 
or new ; in short, every thing fitly designated by “notes and queries.” 
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Besides, it should contain “ carefully elaborated essays, chiefly valua- 
ble perhaps as promises of better things hereafter,” as well as those 
of a higher character. 

There is another large field in which the Journal will find its 
legitimate work,— one in which it can do the double duty of in- 
ducting students and younger mathematicians into the highest 
departments of the science, and of opening to the abler and more 
experienced an opportunity to contribute their share to the noble 
work of elevating the standard of mathematical learning in the 
country. All mathematicians know that there are many subjects 
in the higher departments of the science upon which little, if any 
thing, has as yet been written among us. Now, if they will take 
these subjects and develop them fully and systematically through 
the pages of the Journal, they may afterwards be issued in a sep- 
arate form from the stereotype plates, at a very small cost. In 
such cases the right and benefit thereof shall vest in the author. 

In this way we shall secure the codperation of all: of students 
and younger mathematicians, for the range embraces them with 
their respective abilities and attainments, and therefore interests ; 
of professed mathematicians, for, besides the large field specified 
above, neither their dignity nor scientific character can be affected 
by communicating notes which might not be of sufficient importance 
to warrant insertion in a Journal of high scientific pretensions. 

In fine, then, the Journal will be to the professed mathematician 
a recreation and a study, while to the student it will be a study and an 
example. 

Being convinced that a Journal of this character, in which all in- 
terests shall blend and codperate, is needed, that it “will occupy 
ground unoccupied by other periodicals, and will be of great impor- 
tance in advancing the intellectual character of our country ;” and 
believing, that, if properly sustained by those who ought to have its 


success most deeply at heart, it can be sustained in its financial de- 
partment, we have taken the liberty during the last few weeks, as a 
preliminary inquiry, to send copies of the following note.. The re- 
plies already received are of such a character as to fully warrant its 
issue in this more general manner. Every one, feeling any interest 
in this enterprise, is earnestly solicited to express his views fully, and 
state to what extent, if any, he will codperate; so that his name 
may be included in the following list. As this introductory note 
will be substantially retained in the first number, the names of 
many of those who will give to the Journal its vitality and use- 
fulness will thus be enrolled together: an array and diversity of 
talent that will make it a means of culture, which the friends of 
good learning in our country “will not willingly let die.” 


CIRCULAR NOTE. 


Navticat Atmanac Orrice, CamBripGE, February 13, 1858. 


Dear Sir,— Allow me to call your attention to the following 
considerations: You are aware, that, while almost every science, 
as well as art, has its own appropriate journal, around which cor- 
responding interests and tastes cluster, by which special research 
is encouraged, and through which all the valuable results are com- 
municated to the world, the science of Mathematics is still with- 
out its own particular organ. 

Now it seems to us that such a journal is needed; one that 
shall embrace, among its contributors, the best talent, in order 
that younger laborers in the same field may always have before 
them a high standard of excellence, and that it may be a fair 
index of the mathematical ability of the country. On the 
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other hand, however, care should be taken not to graduate it, 
as a whole, too high above the average attainments of mathe- 
matical students; otherwise, only the few would be interested 
in it or benefited by it. It should therefore embrace in its 
pages solutions, demonstrations, and discussions in all branches 
of the science, as well as in all its various applications. 

It should contain notes and queries, notices and reviews of 
all the principal mathematical works issued in this country, as 
well as in Europe. 

In short, it should be the medium of all kinds of informa- 
tion pertaining to the science, to which a large proportion of 
our mathematical students have at present no ready access. 

Such is, in brief, our idea of the character the journal should 
possess to insure to it the greatest usefulness and most perma- 
nent success. 

This note, with the following queries, will be addressed to 
many of the most eminent mathematicians and educators in the 
various parts of the United States; and upon the several replies 
we shall base our future action. 

Do you think there is a present need of a mathematical 
journal of any kind? 

Do your views coincide with those here expressed as to its 
character? If not, be’ pleased to state your views. 

Are you willing to assist in establishing and sustaining a 


journal by contributing to its pages? 
Will you allow such use to be made of your reply to this 
note as may be proper to carry the proposed plan into effect? 
A decided reply is respectfully solicited, whether favorable or 
otherwise. With much esteem, 
Yours truly, 
J. D. Runge. 


To this note the following gentlemen have already replied: — 


*Prof. Cartes Avery, Hamilton Coll. Clinton, N. Y. 
*Dr. A. D. Bacne, Sup’t U. S. Coast Survey, Washington, D. C. 
*Mr. F. W. Barpwett, Naut. Alm. Office, Cambridge, Mass. 

Prof. W. H. C. Barrierr, Military Academy, West Point. 

*Prof. G. P. Bonn, Harvard Coll. Obs., Cambridge, Mass. 

Hon. G. S. Bourwett, Sec’y Board of Education, Boston, Mass. 
Prof. Francis Bowen, Harvard Coll., Cambridge, Mass. 

*Mr. Isaac Braprorp, Naut. Alm. Office, Cambridge, Mass. 

Dr. F. Brixnow, Director Obs, Ann Arbor, Mich. 

Prof. A. E. Cuurcn, Military Academy, West Point. 

Prof. Cuartes Davies, Columbia Coll. New York. 

*Mr. Gzorce Eastwoop, Naut. Alm. Office, Cambridge, Mass. 
*Prof. H. L. Eustis, Lawrence Scientific School, Cambridge, Mass. 
* Prof. W. Ferret, Nashville, Tenn. 
*Dr. B. A. Goutp, Jr., Director Dudley Obs. Albany, N. Y. 

*Mr. D. B. Hagar, Prin. Eliot High School, Jamaica Plain, Mass. 
*Prof. R. D. Hamiroy, Hobart Free Coll, Geneva, N. Y. 
*Mr. J. B. Hencx, Civil Engineer, Boston. 
*Mr. W. D. Henxtz, Richmond, Indiana. 
*Prof. Josepo Henry, Sec’y Smithsonian Inst., Washington, D. C. 
*Rev. Tuomas Hitt, Waltham, Mass. 

Prof. E. N. Horsrorp, Lawrence Scientific School, Cambridge, Mass. 
Prof. Ex1as Loomis, New York University, N. Y. 

Prof. D. H. Manan, Military Academy, West Point. 

Prof. O. M. Mrrcnett, Director Obs., Cincinnati, Ohio. 
*Mr. Suton Newcoms, Naut. Alm. Office, Cambridge, Mass. 

Prof. H. A. Newron, Yale Coll, New Haven, Conn. 
*Mr. James E. Oxiver, Naut. Alm. Office, Lynn, Mass. 
Prof. J. W. Parrersoy, Dartmouth Coll., Hanover, N. H. 
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*Prof. Bensamin Peirce, Harvard Coll., Cambridge, Mass. 

Prof. Gzorcz R. Perkins, Albany, N. Y. 

Dr. C. H. F. Perzrs, Albany, N. Y. 

* Prof. O. Root, Hamilton Coll., Clinton, N. Y. 

*Mr. Truman Henry Sarrorp, Naut. Alm. Office, Cambridge, Mass. 
*Mr. Tuomas Suerwin, Prin. English High School, Boston. 

Prof. E. §. Snett, Amherst Coll., Amherst, Mass. 

Dr. A. W. Smits, Middletown, Conn. 

* Prof. M. C. Srevens, Richmond, Indiana. 

Prof. T. Srrone, Rutgers Coll. New Brunswick, N. J. 

Prof. Joun Tatiock, Williams Coll., Williamstown, Mass. 

Prof. Joun Towier, Hobart Free Coll., Geneva, N. Y. 

*Prof. J. M. Van Vuircx, Middletown, Conn. 

*Mr. Wituiam Warson, Instructor, Lawrence Scientific School. 
*Prof. Joseph Wintock, Sup’t Am. Naut. Alm., Cambridge, Mass. 
Prof. J. S. Woopman, Dartmouth Coll. Hanover, N. H. 
*Mr. Cuauncey Wricut, Naut. Alm. Office, Cambridge, Mass. 


We had intended to give such extracts from these replies as 
would indicate their nature; but are reluctantly compelled, from 
their number and length, to substitute the following summary. 

To the question, “Do you think there is a present need 
of a mathematical journal of any kind?” the replies are unan- 
imous in the affirmative. To the question, “Do your views coin- 
cide with those here expressed as to its character?” the replies 
are unanimous in the affirmative. To the question; “Are you 
willing to assist in establishing and sustaining a journal, by con- 
tributing to its pages?” the replies, with very few exceptions, 
promise such aid as may be consistent with other duties; while 
those whose names are marked with a star have pledged con- 
stant and active codperation. 


RUNKLE’S PRIZES 


TO THE STUDENTS IN ANY INSTITUTION OF LEARNING IN THE UNITED STATES 
OR BRITISH PROVINCES. 


I. For Souvwrions. 


Judges. 
Prof. WIntock, Mr. Cnauncey Wricut, 
Mr. Truman Henry Sarrorp. 


In the first, and each succeeding number of the Journal dur- 
ing the year, we shall publish five problems, entitled Prize Prob- 
lems for Students. The student who shall send us the best solu- 
tions of the greatest number of the prize problems, in any num- 
ber of the Journal, in time for the third number following the 
one in which they are proposed, shall be entitled to a first prize 
of ten dollars; the second in order of merit shall be entitled 
to a second prize of a bound copy of the first volume of the 
Journal. Each solution will be estimated by the judges. inde- 
pendently, and to the students who have the first and second 
highest aggregates of marks shall be awarded the prizes. The 
best solution of each problem will be published, entitled Prize 
Solution, with such other solutions as the judges shall consider 
of sufficient merit. All the steps in each solution must be fully 
given, and the whole communicated in a plain and legible hand- 
writing, to secure attention. The award of the judges, announc- 
ing the names of the successful competitors, the prize solutions 
with the names of the authors, and credit for all solutions re- 
ceived, will be published in the fourth and succeeding numbers. 
No student shall be entitled to the same prize twice during the same 
year; but full credit will be given him in the award of the judges. 
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II. For Essays. 


Judges. 
Prof. W. Frrret, Mr. J. B. Henck, 
Prof. Grorce R. 


A first prize of jifty dollars for the best essay. 

A second prize of forty dollars for the next in order of merit. 
A third prize of thirty dollars for the third in order. 

A fourth prize of twenty dollars for the’ fourth. 

A fifth prize of ¢en dollars for the fifth. 


These prizes will be given for essays upon any questions in 
pure or applied mathematics, including those questions in physics 
“which can be solved only by an application of mathematical 
logic to the fundamental principles which constitute the scien- 
tific conception of the phenomena.” 

The essays are not to be simply descriptive, but thoroughly 
digested discussions of the questions under consideration, presented 
with clearness and symmetry. Originality in matter or treatment, 


or in both, is certainly desirable ; but even without these, an essay 


may show such a complete mastery of the subject as to be highly 
meritorious. 

Essays must be brief, not exceeding in length eight pages of 
the Journal, and must be judged worthy of publication to be enti- 
tled to any prize. 

They must be received at or before the date of publication of 
the eighth number, that the award of the judges may be announced, 
and the essays published in the first volume. 
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MATHEMATICAL MONTHLY. 


INTRODUCTORY NOTE. 


Tue attempt to establish a Mathematical Journal is a step of too 
great importance to be taken without due deliberation, — without 
carefully considering the end to be attained, and the means to be 
employed in securing it. This end may be either the advancement of 
the science, or the elevation of the standard, of mathematical learn- 
ing. Now it is not probable that a journal of a high scientific char- 
acter, having the former end solely in view, could be sustained, for 
it would contain only one element of interest, and that one for the 
few professed mathematicians. 

But a journal having the latter end in view, if successful in the 
highest sense, must necessarily to a greater or less degree involve 
the former; and the question arises, May not such a journal have 
a scope sufficiently comprehensive and elastic to embrace all grades 
of talent and attainment, and, therefore, corresponding elements of 
interest? If so, then it should embrace students in one extreme, 
and professed mathematicians in the other; which extremes neces- 


sarily include all intermediate grades of teachers and laborers in 
this vast field. 

Should it be a journal merely of problems and solutions? We 
think not. It should cover the whole ground sketched in the follow- 
ing circular note. 

To the student, or younger mathematician, problems are indis- 
pensable to make him swe of, and ground him in, the theory, as 
well as exercise and develop his skill. But it is a serious question, 
whether it is not a waste of time and energy to put scores of able 
mathematicians upon the same problem, any one of whom has the 
knowledge and skill necessary for the complete solution. The prob- 
lems should, therefore, usually be selected with reference to the 
learner, and so graduated as to suit different degrees of knowledge 
and skill even in the same branch. 

Problems of the highest grade, especially if they are likely to 
lead the investigator into a comparatively new field, or develop 
methods or important practical results, may occasionally be pub- 
lished as challenges; but generally, we think it advisable to pub- 
lish the solution of such problems at once, and if those particu- 
larly interested in the solution should be led to any new and 
curious developments, insert them afterwards. 

The Journal should contain, for all learners, clear and concise 
notes upon all points of theory and application in all branches of 
the science; and these notes should come from able contributors, 
who can be plain without being weak,— who can unite simplicity 
of treatment with elégance of style. 

It should contain “all scraps of mathematical writing too good 
to be lost,” whether elementary or profound, whether original in manner 
or matter, whether complete in themselves or to be resumed at the 
convenience of the author, whether notices or reviews of matter old 
or new ; in short, every thing fitly designated by “notes and queries.” 


Besides, it should contain “ carefully elaborated essays, chiefly valua- 
ble perhaps as promises of better things hereafter,’ as well as those 
of a higher character. : 

There is another large field in which the Journal will find its 
legitimate work,—one in which it can do the double duty of in- 
ducting students and younger mathematicians into the highest 
departments of the science, and of opening to the abler and more 
experienced an opportunity to contribute their share to the noble 
work of elevating the standard of mathematical learning in the 
country. All mathematicians know that there are many subjects 
in the higher departments of the science upon which little, if any 
thing, has as yet been written among us. Now, if they will take 
these subjects and develop them fully and systematically through 
the pages of the Journal, they may afterwards be issued in a sep- 
arate form from the stereotype plates, at a very small cost. In 
such cases the right and benefit thereof shall vest in the author. 

In this way we shall secure the codperation of all: of students 
and younger mathematicians, for the range embraces them with 
their respective abilities and attainments, and therefore interests ; 
of professed mathematicians, for, besides the large field specified 
above, neither their dignity nor scientific character can be affected 
by communicating notes which might not be of sufficient importance 
to warrant insertion in a Journal of high scientific pretensions. 

In fine, then, the Journal will be to the professed mathematician 
a recreation and a study, while to the student it will be a study and an 
example. 

Being convinced that a Journal of this character, in which all in- 
terests shall blend and codperate, is needed, that it “will occupy’ 
ground unoccupied by other periodicals, and will be of great impor- 
tance in advancing the intellectual character of our country ;” and 
believing, that, if properly sustained by those who ought to have its 


| 


success most deeply at heart, it can be sustained in its financial de- 
partment, we have taken the liberty during the last few weeks, as a 
preliminary inquiry, to send copies of the following note. The re- 
plies already received are of such a character as to fully warrant its 
issue in this more general manner. Every one, feeling any interest 


in this enterprise, is earnestly solicited to express his views fully, and 
state to what extent, if any, he will codperate; so that his name 
may be included in the following list. As this introductory note 
will be substantially retained in the first number, the names of 
many of those who will give to the Journal its vitality and use- 
fulness will thus be enrolled together: an array and diversity of 
talent that will make it a means of culture, which the friends of 
good learning in our country “will not willingly let die.” 


CIRCULAR NOTE. 


NavTicaAL ALMANAC OFFICE, CAMBRIDGE, February 13, 1858. 

Dear Srir,— Allow me to call your attention to the following considerations: You 
are aware, that, while almost every science, as well as art, has its own appropriate journal, 
around which corresponding interests and tastes cluster, by which special research is en- 
couraged, and through which all the valuable results are communicated to the world, the 
science of Mathematics is still without its own particular organ. 

Now it seems to us that such a journal is needed; one that shall embrace, among its 
contributors, the best talent, in order that younger laborers in the same field may always 
have before them a high standard of excellence, and that it may be a fair index of the 
mathematical ability of the country. On the other hand, however, care should be taken 
not to graduate it, as a whole, too high above the average attainments of mathematical 
.students; otherwise, only the few would be interested in it or benefited by it. It should 
therefore embrace in its pages solutions, demonstrations, and discussions in all branches of 
the science, as well as in all its various applications. 

It should contain notes and queries, notices and reviews of all the principal mathe- 
matical works issued in this country, as well as in Europe. 


to which a large proportion of our mathematical students have at present no ready access. 
the greatest usefulness and most permanent success. 

mathematicians and educators in the various parts of the United States; and upon the 
several replies we shall base our future action. 

pleased to state your views. 

its pages ? 


carry the proposed plan into effect ? 


In short, it should be the medium of all kinds of information pertaining to the science, 
Such is, in brief, our idea of the character the journal should possess to insure to it 


This note, with the following queries, will be addressed to many of the most eminent 


Do you think there is a present need of a mathematical journal of any kind? 
Do your views coincide with those here expressed as to its character? If not, be 


Are you willing to assist in establishing and sustaining a journal by contributing to 
Will you allow such use to be made of your reply to this note as may be proper to 


A decided reply is respectfully solicited, whether favorable or otherwise. 
With much esteem, 
Yours truly, 
J. D. RUNKLE. 


To this note the following gentlemen have already replied: — 


*Mr. A. Acassiz, Cambridge, Mass. 

Prof. SrePHEN ALEXANDER, College of New Jersey, Princeton. 
*Prof. JAMES L. ALVERSON, Genesee Coll., Lima, N. 

Prof. THroporE AppEL, Franklin and Marshall Coll., Lancaster, Pa. 
Prof. SAamMuEL Atsop, West Chester, Penn. 

*Prof. CHARLES AvERY, Hamilton Coll., Clinton, N. Y. 

*Mr. R. S. Avery, U. S. Coast Survey, Washington, D. C. 

*Dr. A. D. Bacueg, Sup’t U. S. Coast Survey, Washington, 
Prof. Mark BaILey, Skin Coll., Franklin, Ind. 

*Mr. F. W. BARDWELL, Naut. Alm. Office, Cambridge, Mass. 
*President F. A. P. BARNARD, Univ. of Miss., Oxtord. 

Hon. Henry Barnarp, Hartford, Conn. 

Major J. G. Barnarp, U. S. A., ‘New York. 

Prof. W. H. C. Bartert, Military Academy, West Point. 
*Prof. G. P. Bonp, Harvard Coll. Obs., Cambridge, Mass. 

Hon. G. S. Boutwe tt, Sec’y Board of Education, Boston, Mass. 
Mr. J. Incersott Bownpitcu, Boston, Mass. 

Prof. Francis Bowen, Harvard Coll., Cambridge, Mass. 

*Mr. Isaac Braprorp, Naut. Alm. Office, Cambridge, Mass. 
Prof. Joun BRocKLESBY, Trinity Coll., Hartford, Conn. 


President Joun H. Bruner, Hiwasse Coll., Monroe Co., Tenn. | 
Dr. F. Briinnow, Director Obs., Ann Arbor, Mich. | 
Prof. Joun L. Campsetyt, Wabash Coll., Crawfordsville, Indiana. | 
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Prof. Davip J. Capron, St. John’s Coll., Annapolis, Md. 

Prof. Atexis Brown Univ., Providence, R. I. 
*Prof. Wm. CHAUVENET, Naval Academy, Annapolis, Md. 

*Prof. J. B. CHERRIMAN, University Coll., Toronto, Canada West. 
Prof. A. E. Cuurcn, Military Academy, West Point. 

Prof. JAMES CLARK, Georgetown Coll., D. C. 
Prof. Joun E. Ciarx, Univ. of Michigan, Ann Arbor. 

*Prof. A. W. CLARKE, Washington Coll., Chestertown, Md. 

*Prof. Geo. W. Coak.ay, St. James’ Coll., Washington Co., Md. 

*Prof. J. H. C. Corrin, Naval Academy, Annapolis, Md. 

Prof. James H. Corrin, LaFayette Coll., Easton, Pa. 

Prof. J. H. Corr, St. James’ Coll., Washington Co., Md. 

Mr. Dana P. Coxinurn, Prin. Normal School, Bristol, R. I. 

President Wm. Carey Semple-Broaddus Coll., Centre Hill, Miss. 
President N. M. Crawrorp, Mercer Univ., Penfield, Georgia. 

Prof. JamMEs D. Dana, Yale Coll., New Haven, Conn. 

Prof. CHartes Davies, Columbia Coll., New York. 

Prof. P. W. Dopson, Union Univ., Murfreesboro, Tenn. 

*Mr. Joun Downes, United States Coast Survey, Washington, D. C. 
Prof. Joun T. DuFrriexp, Coll. of New Jersey, Princeton. 

*Mr. GrorGEe Eastwoop, Naut. Alm. Office, Cambridge, Mass. 

Prof. C. W. Ex1or, Harvard Coll., Cambridge, Mass. 

*Mr. E. B. Exxiort, Consulting Actuary, Boston. 

*Prof. FrepDINAND ENGEL, U. 8. Coast Survey, Washington, D. C. 

*Prof. H. L. Eustis, Lawrence Scientific School, Cambridge, Mass. 
Prof. E. W. Evans, Marietta Coll., Ohio. 

Hon. Epwarp Everett, Boston. 

Prof. Bensamin S. Ewer, William & Mary’s Coll., Williamsburg, Va. 
Prof. J. H. Farrcenriip, Oberlin Coll., Ohio. 

*Prof. W. FERREL, Nashville, Tenn. 

Prof. M. H. Fisx, Paduach Coll., Kentucky. 

Mr. JAmeEs B. Francis, Civil Engineer, Lowell, Mass. 

Prof. Joun F. Frazer, Univ. of Penn., Philadelphia. 

*Prof. Epwarp T. Fristor, Columbian Coll., Washington, D. C. 
Prof. W. M. Gitiespir, Union Coll., Schenectady, N. Y. 

*Dr. B. A. Gouxp, Jr., Director Dudley Obs., Albany, N. Y. 

Prof. Dascom GREENE, Rensselaer Institute, Troy, N. Y. 

*Prof. CHartes W. Hacktey, Columbia Coll., N. Y. 

*Mr. D. B. Haaar, Prin. Eliot High School, Jamaica Plain, Mass. 

*Prof. R. D. Hamitton, Hobart Free Coll., Geneva, N. Y. 

Prof. B. 8. Heap, Missouri Univ., Columbia. 

*Mr. J. B. Hencx, Civil Engineer, Boston. 

*Prof. W. D. Henxir, Richmond, Indiana. 

*Prof. Josepn Henry, Sec’y Smithsonian Inst., Washington, D. C. 
Mr. Epwarp C. Herrick, Librarian Yale Coll., New Haven, Conn. 
Prof. Ropert A. Hiceins, Semple-Broaddus Coll., Centre Hill, Miss. 

*Mr. J. E. Hirearp, U. S. Coast Survey, Washington, D. C. 

*Rev. Toomas Hitz, Waltham, Mass. 

Prof. J. M. Henstry, King’s Coll., Windsor, Nova Scotia. 

Prof. W. Rogers Hopxrys, Naval Academy, Annapolis, Md. 

Prof. E. N. Horsrorp, Lawrence Scientific School, Cambridge, Mass. 
Mr. D. W. Hoyt, Brighton, Mass. 

President W. W. Hupson, Mo. University, Columbia. 

Lieut. E. B. Hunt, U. S. A., New Haven, Ct. 

Prof. ALONzO JACKMAN, Norwich Univ., Norwich, Vt. 

Prof. I. W. Jackson, Union Coll., Schenectady, N. Y. 

*Prof. E. Oris KENDALL, Univ. of Penn., Philadelphia. 

*Prof. W. C. Kerr, Davidson Coll., N. C. 
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Prof. Danie Kirkwoop, Indiana Univ., Bloomington. 
Prof. Bensamin L. Lang, Kenyon Coll., Gambier, Ohio. 
Prof. Harvey B. Lang, Wesleyan University, Middletown, Conn. 
*Prof. Epmunp LonGLey, Emory & Henry Coll., Virginia. 

Mr. E. J. Loomis, Naut. Alm. Office, Cambridge, Mass. 

Prof. Er1as Loomis, New York University, N. Y. 

Prof. JoserH LovertnG, Harvard Coll., Cambridge, Mass. 

Prof. M. Lyrorp, Waterville Coll., Maine. 

Prof. D. H. Manan, Military Academy, West Point. 
*Mr. James Mary, U. S. Coast Survey, Washington, D. C. 

Prof. J. P. MarsHatu, Tufts Coll., Medford, Mass. 

Rev. Dr. McCaw ey, President King’s Coll., Windsor, Nova Seotia. 
*Mr. L. W. Meecu, U. S. Coast Survey, Preston, Conn. 

Prof. J. L. Mrras, LaGrange Synodical Coll., Tenn. 

President Ropert Kentucky University, Harrodsburg. 
Prof. O. M. Mircwett, Director Obs., Cincinnati, Ohio. 

Prof. R. M. Moors, M’Kendree Coll., Lebanon, Ill. 

Mr. E. G. Morrow, Naut. Alm. Office, Cambridge, Mass. 
*Mr. Simon Newcoms, Naut. Alm. Office, Cambridge, Mass. 

President C. K. Netson, St. John’s Coll., Annapolis, Md. 
*Prof. H. A. Newton, Yale Coll., New Haven, Conn. 

Mr. W. L. Nicnotson, U. 8S. Coast Survey, Washington, D. C. 
*Mr. James E. Oxtver, Naut. Alm. Office, Lynn, Mass. 

Prof. Den1ison OLMsTED, Yale Coll., New Haven, Conn. 

Prof. L. M. Osporn, Madison University, Madison, N. Y. 

Prof. W. H. Parker, Middlebury Coll., Vermont. 

Mr. Jonn Paterson, Albany, N. Y. 

Prof. J. W. Parrerson, Dartmouth Coll., Hanover, N. H. 
*Prof. BENJAMIN Perrce, Harvard Coll., Cambridge, Mass. 

Mr. JAmes Mitts Perrce, Tutor in Harvard Coll., Cambridge, Mass. 
*Prof. GeorGE R. Perkins, Utica, N. Y. 

Dr. C. H. F. Perers, Director of Obs., Hamilton Coll., Clinton, N. Y. 
Prof. McKEenpREE Petty, Univ. of Vermont, Burlington. 

Prof. Wa. F. Puetps, Prin. Normal School, Trenton, N. J. 

*Prof. CHARLES Puivires, Univ. of North Carolina, Chapel Hill. 

Prof. JAMEs Pur.urps, Univ. of North Carolina, Chapel Hill. 

Prof. J. J. ReyNoips, Washington Univ., St. Louis, Mo. 

*Prof. J. M. Ricuarpson, Bowdon, Georgia. 

Prof. FArrMAN Rocers, Univ. of Penn., Philadelphia. 

Prof. Wa. B. Rogers, Boston. 

*Prof. O. Root, Hamilton Coll., Clinton, N. Y. 

Prof. J. J. Rucker, Georgetown Coll., Kentucky. 

Prof. ALFRED Ryors, Centre Coll., Danville, Kentucky. 

*Mr. TruMAN Henry Sarrorp, Naut. Alm. Office, Cambridge, Mass. 
Prof. Benepict Sestrxi, Georgetown Coll., D. C. 

*Mr. Tuomas Suerwin, Prin. English High School, Boston. 

Dr. A. W. Smitu, Middletown, Conn. 

Col. Francis H. Smiru, Supt. Virginia Military Institute, Lexington. 
Prof. F. H. Smira, Univ. of Virginia, Charlottsville. 

Prof. E. 8. Amherst Coll., Amherst, Mass. 

*Mr. CHarues H. Spracue, Naut. Alm. Office, Malden, Mass. 

*Prof. M. C. Stevens, Haverford Coll., West Haverford, Pennsylvania. 
President W. M. Stewart, Stewart Coll., Clarksville, Tenn. 

Prof. J. F. Sropparp, Montrose, Susquehanna Co., Penn. 

Prof. T. Strona, Rutgers Coll., New Brunswick, N. J. 

Prof. Joun Tattiock, Williams Coll., Williamstown, Mass. 

Prof. Joun Tower, Hobart Free Coll., Geneva, N. Y. 
*Prof. W. P. Trowpringe, U. S. Coast Survey, Washington, D. C. 


*Prof. G. M. Van VurEck, Middletown, Conn. 
*Mr. G. B. Vosn, U. S. Coast Survey, Washington, D. C. 
Prof. P. T. Watters, Wake Forest Coll., N. C. 
Mr. Wa. R. Ware, Architect, Boston. 
*Mr. Witt1AM Watson, Instructor, Lawrence Scientific School. 
*President N. B. Wesster, Va. Collegiate Institute, Portsmouth, Virginia. 
Prof. Henry H. Wuire, Kentucky Univ., Harrodsburg. 
*Prof. Gro. C. Wuitrtock, Victoria Coll., Coburg, Canada West. 
Lieut. Wm. H. Witicox, U. S. N., Naval Academy, Annapolis, Md. 
Prof. J. C. Wits, Randolph-Macon Coll., Virginia. 
Prof. WINEs, Stewart Coll., Clarksville, Tenn. 
*Prof. JoserH Wintock, Sup’t Am. Naut. Alm., Cambridge, Mass. 
Prof. Devotson Woop, Univ. of Michigan, Ann Arbor. 
Prof. J. S. Woopman, Dartmouth Coll., Hanover, N. H. 
- *Mr. Coauncey Wriaut, Naut. Alm. Office, Cambridge, Mass. 
Prof. CHarLes A. YounG, Western Reserve Coll., Madison, Ohio. 
*Prof. W. H. Youne, Ohig Univ., Athens. 
Prof. Ira Youne, Dartmouth Coll., Hanover, N. H. 


We had intended to give such extracts from these replies as would indicate their nature ; 
but are reluctantly compelled, from their number and length, to substitute the following sum- 
mary : 

To the question, “ Do you think there is a present need of a mathematical journal of any 
kind?” the replies are unanimous in the affirmative. To the question, “Do your views co- 
incide with those here expressed as to its character?” the replies are unanimous in the 
affirmative. To the question, “ Are you willing to assist in establishing and sustaining a 
journal, by contributing to its pages; the replies, with very few exceptions, promise such 
aid as may be consistent with other duties; while those whose names are marked with a 
star have pledged constant and active codperation. 


The following Report and Resolution were unanimonsly adopted in the Section of 
Mathematics and Physics, at the meeting of the American Association for the Advancement 
of Science, held at Baltimore. 


“ The Committee to whom was referred Mr. Runkle’s project for the establishment of a 
Mathematical Journal have examined the subject, and submit their Report as comprised in 
the following Resolution, which they recommend to the adoption of the Section. 

“« Resolved, that we deem the establishment of a Mathematical Journal upon the plan 
proposed by Mr. J. D. Runkle, if well executed, to be highly important to the mathemat- 
ical progress of the country, and the advancement of science; and that we have full con- 
fidence in Mr. Runkle to do justice to the task which he has undertaken. 


“ A. CASWELL, 
BENJAMIN PEIRCE, 


Gro. W. CoaKLAy.” 
“April, 30, 1858.” 
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RUNKLE’S PRIZES 


TO THE STUDENTS IN ANY INSTITUTION OF LEARNING IN THE UNITED STATES 
OR BRITISH PROVINCES. 


I. For 


Judges. 


Prof. WIntock, Mr. Cuauncey Wriaeut, 
Mr. Truman Henry Sarrorp. 


In the first and each succeeding number of the Journal dur- 
ing the year, we shall publish five problems, entitled Prize Prod- 
lems for Students. The student who shall send us the best solu- 
tions of the greatest number of the prize problems, in any num- 
ber of the Journal, in time for the third number following the 
one in which they are proposed, shall be entitled to a first prize 
of den dollars; the second in order of merit shall be entitled 
to a second prize of a bound copy of the first volume of the 
Journal. Fach solution will be estimated by the judges inde- 
pendently, and to the students who have the first and second 
highest aggregates of marks shall be awarded the prizes. The 
best solution of each problem will be published, entitled Prize 
Solution, with such other solutions as the judges shall consider 
of sufficient merit. All the steps in each solution must be fully 
given, and the whole communicated in a plain and legible hand- 
writing, to secure attention. The award of the judges, announc- 
ing the names of the successful competitors, the prize solutions 
with the names of the authors, and credit for all solutions re- 
ceived, will be published in the fourth and succeeding numbers. 
No student shall be entitled to the same prize twice during the same 
year; but full credit will be given him in the award of the judges. 


II. For Essays. 


Judges. 
Prof. W. Ferret, Mr. J. B. Henck, 
Prof. Grorce R. Perkins. 


A first prize of fifty dollars for the best essay. 

A second prize of forty dollars for the next in order of merit. 
A third prize of thirty dollars for the third in order. 

A fourth prize of twenty dollars for the fourth. 

A fifth prize of ten dollars for the fifth. 


These prizes will be given for essays upon any questions in 
pure or applied mathematics, including those questions in physics 
“which can be solved only by an application of mathematical 
logic to the fundamental principles which constitute the scien- 
tific conception of the phenomena.” 

The essays are not to be simply descriptive, but thoroughly 
digested discussions of the questions under consideration, presented 
with clearness and symmetry. Originality in matter or treatment, 
or in both, is certainly desirable ; but even without these, an essay 
may show such a complete mastery of the subject as to be highly 
meritorious. 

Kssays must be brief, not exceeding in length eight pages of 
the Journal, and must be judged worthy of publication to be enti- 
tled to any prize. 

They must be received at or before the date of publication of 
the eighth number, that the award of the judges may be announced, 
and the essays published in the first volume. 


NOTE. 


WE cannot omit this opportunity to express our sincere thanks to those 
who have already given this enterprise their attention and approval; and 
we think we hazard nothing in saying, that the interest and codperation it 
has secured, and is daily securing, must insure its complete success. In 
calling attention to our Publisher’s Prospectus we would say, that we can- 
not ask him to assume a responsibility in an enterprise in which he will 
have no direct pecuniary interest; nor is it possible for us to assume more 
than our pledges already involve. For those who have taken a personal 
interest in this matter, by sending us their approval of the undertaking, we 
feel that not a single word is necessary. We ask every one who may re- 
ceive this circular to give the subject his serious attention, and if it meets 
his approval, we beg him to remember, that by his subscription and in- 
fluence he can assist in establishing a journal that cannot fail, with the 
ability pledged to sustain it, to do a real and lasting good, not only. to the 
educational interests of the country, but to all the exact sciences. 

We should not venture to make this positive appeal, if this enterprise 
were any longer a personal matter; but it is only necessary to look at the 
list of names to perceive that it is a matter of much more general interest. 
Finally, we ask it as a personal favor of all to act promptly, that the publi- 
cation of the Journal may be commenced as early as possible. 


am am 


PROSPECTUS 


MATHEMATICAL MONTHLY. 


Eacu number of the Mathematical Monthly will contain at least twenty- 
four pages, in the same type, page, and paper as the “ Introductory Note.” 


TERMS. 


A single copy $3.00 per annum. 
Two copies to one address 5.00 
Five copies “ 11.00 


Payable on the receipt of the first number. 


The subscriber will undertake the publication when the subscription will 
cover the cost of manufacture. 


Ten copies a 20.00 


JOHN BARTLETT, Publisher. 
CAMBRIDGE, April 21, 1858. 


SUBSCRIPTION LIST. 


SUBSCRIBERS. 


POST-OFFICE ADDRESS. NO. COPIES. 
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MATHEMATICAL MONTHLY. 


INTRODUCTORY NOTE. 


Tue attempt to establish a Mathematical Journal is a step of too 
‘great importance to be taken without due deliberation, — without 
carefully considering the end to be attained, and the means to be 
employed in securing it. This end may be either the advancement of 
the science, or the elevation of the standard, of mathematical learn- 
ing. Now it is not probable that a journal of a high scientific char- 
acter, having the former end solely in view, could be sustained, for 
it would contain only one element of interest, and that one for the 
few professed mathematicians. 

But a journal having the latter end in view, if successful in the 
highest sense, must necessarily to a greater or less degree involve 
the former; and the question arises, May not such a journal have 
a scope sufficiently comprehensive and elastic to embrace all grades 
of talent and attainment, and, therefore, corresponding elements of 
interest? If so, then it should embrace students in one extreme, 
and professed mathematicians in the other; which extremes neces- 
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sarily include all intermediate grades of teachers and laborers in 
this vast field. | 

Should it be a journal merely of problems and solutions? We 
think not. It should cover the whole ground sketched in the follow- 
ing circular note. 

To the student, or younger mathematician, problems are indis- 
pensable to make him sure of, and ground him in, the theory, as 
well as exercise and develop his skill. But it is a serious question, 
whether it is not a waste of time and energy to put scores of able 
mathematicians upon the same problem, any one of whom has the 
knowledge and skill necessary for the complete solution. The prob- 
lems should, therefore, usually be selected with reference to the 
learner, and so graduated as to suit different degrees of knowledge 
and skill even in the same branch. . 

Problems of the highest grade, especially if they are likely to 
lead the investigator into a comparatively new field, or develop 
methods or important practical results, may occasionally be pub- 
lished as challenges ; but generally, we think it advisable to pub- 
lish the solution of such problems at once, and if those particu- 
larly interested in the solution should be led to any new and 
curious developments, insert them afterwards. 

The Journal should contain, for all learners, clear and concise 
notes upon all points of theory and application in all branches of 
the science; and these notes should come from able contributors, 
who can be plain without being weak,— who can unite simplicity 
of treatment with elegance of style. 

It should contain “all scraps of mathematical writing too good 
to be lost,” whether elementary or profound, whether original in manner 
or matter, whether complete in themselves or to be resumed at the 
convenience of the author, whether notices or reviews of matter old 
or new ; in short, every thing fitly designated by “notes and queries.” 
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Besides, it should contain “ carefully elaborated essays, chiefly valua- 
ble perhaps as promises of better things hereafter,” as well as those 
of a higher character. 

There is another large field in which the Journal will find its 
legitimate work,—one in which it can do the double duty of in- 
ducting students and younger mathematicians into the highest 
departments of the science, and of opening to the abler and more 
experienced an opportunity to contribute their share to the noble 
work of elevating the standard of mathematical learning in the 
country. All mathematicians know that there are many subjects 
in the higher departments of the science upon which little, if any 
thing, has as yet been written among us. Now, if they will take 
these subjects and develop them fully and systematically through 
the pages of the Journal, they may afterwards be issued in a sep- 
arate form from the stereotype plates, at a very small cost. In 
such cases the right and benefit thereof shall vest in the author. 

In this way we shall secure the codperation of all: of students 
and younger mathematicians, for the range embraces them with 
their respective abilities and attainments, and therefore interests ; 
of professed mathematicians, for, besides the large field specified 
above, neither their dignity nor scientific character can be affected 
by communicating notes which might not be of sufficient importance 
to warrant insertion in a Journal of high scientific pretensions. 

In fine, then, the Journal will be to the professed mathematician 
a recreation and a study, while to the student it will be a study and an 
example. 

Being convinced that a Journal of this character, in which all in- 
terests shall blend and coiperate, is needed, that it “will occupy 
ground unoccupied by other periodicals, and will be of great impor- 
tance in advancing the intellectual character of our country ;” and 
believing, that, if properly sustained by those who ought to have its 
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success most deeply at heart, it can be sustained in its financial de- 
partment, we have taken the liberty during the last few weeks, as a 
preliminary inquiry, to send copies of the following note. The re- 
plies already received are of such a character as to fully warrant its 
issue in this more general manner. Every one, feeling any interest 
in this enterprise, is earnestly solicited to express his views fully, and 
state to what extent, if any, he will codperate; so that his name 
may be included in the following list. As this introductory note 
will be substantially retained in the first number, the names of 
many of those who will give to the Journal its vitality and use- 
fulness will thus be enrolled together: an array and diversity of 
talent that will make it a means of culture, which the friends of 
good learning in, our country “will not willingly let die.” 


CIRCULAR NOTE. 


Nautica, ALMANAC OFFICE, CAMBRIDGE, February 13, 1858. 

Dear Srr,— Allow me to call your attention to the following considerations: You 
are aware, that, while almost every science, as well as art, has its own appropriate journal, 
around which corresponding interests and tastes cluster, by which special research is en- 
couraged, and through which all the valuable results are communicated to the world, the 
science of Mathematics is still without its own particular organ. 


Now it seems to us that such a journal is needed; one that shall embrace, among its 
contributors, the best talent, in order that younger laborers in the same field may always 
have before them a high standard of excellence, and that it may be a fair index of the 
mathematical ability of the country. On the other hand, however, care should be taken 
not to graduate it, as a whole, too high above the average attainments of mathematical 
students; otherwise, only the few would be interested in it or benefited by it. It should 
therefore embrace in its pages solutions, demonstrations, and discussions in all branches of 
the science, as well as in all its various applications. 

It should contain notes and queries, notices and reviews of all the principal mathe- 
matical works issued in this country, as well as in Europe. 
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In short, it should be the medium of all kinds of information pertaining to the science, 
to which a large proportion of our mathematical students have at present no ready access. 

Such is, in brief, our idea of the character the journal should possess to insure to it 
the greatest usefulness and most permanent success. 

This note, with the following queries, will be addressed to many of the most eminent 
mathematicians and educators in the various parts of the United States; and upon the 
several replies we shall base our future action. 

Do you think there is a present need of a mathematical journal of any kind ? 

Do your views coincide with those here expressed as to its character? If not, be 
pleased to state your views. 

Are you willing to assist in establishing and sustaining a journal by contributing to 
its pages ? 

Will you allow such use to be made of your reply to this note as may be proper to 
carry the proposed plan into effect ? 

A decided reply is respectfully solicited, whether favorable or otherwise. 

With much esteem, 
Yours truly, 
J. D. Runkie. 


To this note the following gentlemen have already replied: — 


*Mr. A. Acassiz, Cambridge, Mass. 

Prof. STEPHEN ALEXANDER, College of New Jersey, Princeton. 
*Prof. James L. ALVERSON, Genesee Coll., Lima, N. Y. 

Prof. THeopore AppPEL, Franklin and Marshall Coll., Lancaster, Pa. 
Prof. SAMUEL ALsop, West Chester, Penn. 

Prof. Joun Auster, St. John’s Coll., Fordham, N. Y. 

*Prof. CHARLES AVERY, Hamilton Coll., Clinton, N. Y. 

*Mr. R. S. Avery, U. S. Coast Survey, Washington, D. C. 

*Dr. A. D. Bacue, Sup’t U. S. Coast Survey, Washington, D. C. 
Prof. Mark Franklin Coll., Franklin, Ind. 

*Mr. F. W. Barpwe tt, Naut. Alm. Office, Cambridge, Mass. 
*President F. A. P. BARNARD, Univ. of Miss., Oxtord. 

Hon. Henry Barnarp, Hartford, Conn. 

Major J. G. Barnarp, U. S. A., ‘New York. 

Prof. W. H. C. Bartiert, Military Academy, West Point. 
*Prof. A. T. BLepsor, University of Virginia. 
*Prof. G. P. Bonp, Harvard Coll. Obs., ‘Cambridge, Mass. 

Hon. G. S. Boutwe tt, Sec’y Board of Education, Boston, Mass. 
Mr. J. INcersott Bownpitcn, Boston, Mass. 

Prof. Francis Bowen, Harvard Coll., Cambridge, Mass. 

*Mr. Isaac Braprorp, Naut. Alm. Office, Cambridge, Mass. 
Prof. Joun Brockiessy, Trinity Coll., Hartford, Conn. 

Prof. P. P. Brown, Madison Univ., Hamilton, N. Y. 

President Joun H. Bruner, Hiwasse Coll., Monroe Co., Tenn. 
Dr. F. Briinnow, Director Obs., Ann Arbor, Mich. 

Prof. Joun L. CAMPBELL, Wabash Coll., Crawfordsville, Indiana. 
Prof. Davip J. Carron, St. John’s Coll., Annapolis, Md. 

Prof. Atexts CAswELL, Brown Univ., Provide ance, RI. 
*Prof. Wm. CHauveNeEt, Naval Academy, Annapolis, Md. 


*Prof. J. B. Cuerrtan, University Coll., Toronto, Canada West. 
Prof. A. E. Cuurcn, Military Academy, West Point. 

Prof. JAMES CLARK, Georgetown Coll., D. C. 
Prof. Jonn E. Crarx, Univ. of Michigan, Ann Arbor. 

*Prof. A. W. CLrarke, Washington Coll., Chestertown, Md. 

*Prof. Geo. W. Coakxay, St. James’ Coll., Washington Co., Md. 
*Prof. J. H. C. Corrin, Naval Academy, Annapolis, Md. 
Prof. James H. Corrin, LaFayette Coll., Easton, Pa. 

Prof. J. H. Corr, St. James’ Coll., Washington Co., Md. 
Mr. Dana P. Corsurn, Prin. Normal School, Bristol, R. I. 
President Wm. CAREY CRANE, Semple-Broaddus Coll., Centre Hill, Miss. 
President N. M. Crawrorp, Mercer Univ., Penfield, Georgia. 

Prof. James D. Dana, Yale Coll., New Haven, Conn. 

Prof. CuarLes Davies, Columbia Coll., New York. 

Prof. S. S. Doak, Hiwassee Coll., Monroe Co. Tenn. 

Prof. P. W. Dopson, Union Univ., Murfreesboro, Tenn. 

Prof. F. B. Downes, Homer Academy, Homer, N. Y. 

*Mr. Joun Downes, United States Coast Survey, Washington, D. C. 
Prof. Joun T. Durriexp, Coll. of New Jersey, Princeton. 

*Mr. GeorGe Eastwoop, Naut. Alm. Office, Cambridge, Mass. 

Prof. C. W. Exiot, Harvard Coll., Cambridge, Mass. 

*Mr. E. B. Evxiott, Consulting Actuary, Boston. 

*Prof. FERDINAND ENGEL, U. 8S. Coast Survey, Washington, D. C. 
*Prof. H. L. Eustis, Lawrence Scientific School, Cambridge, Mass. 
Prof. E. W. Evans, Marietta Coll., Ohio. 

Hon. Epwarp Everett, Boston. 

Prof. Bensamin William & Mary’s Coll., Williamsburg, Va. 
Prof. J. H. Farrcuitp, Oberlin Coll., Ohio. 
*Prof. W. Ferret, Nashville, Tenn. 

Prof. M. H. Fisk, Paducah Coll., Kentucky. 

Mr. Oscar C. Fox, Prin. Nelson Academy, Ohio 

Mr. James B. Francis, Civil Engineer, Lowell, Mass. 

Prof. Joun F. Frazer, Univ. of Penn., Philadelphia. 

Prof: Joun R. Frencn, Prin. Mexico Academy, N. Y. 

*Prof. Epwarp T. Fristor, Columbian Coll., Washington, 
Prof. H. R. Gercer, Wittenburg Coll., Springfield, Ohio. 

Prof. W. M. Gitiespre, Union Coll., Schenectady, N. Y. 

*Dr. B. A. Gouxp, Jr., Director Dudley Obs., Albany, N. Y. 
Prof. Dascom GREENE, Rensselaer Institute, Troy, N. Y. 

*Prof. CHartes W. Hacktey, Columbia Coll., N. Y. 

*Mr. D. B. Hagar, Prin. Eliot High School, Jamaica Plain, Mass. 

*Prof. R. D. Hamiiton, Hobart Free Coll., Geneva, N. Y. 
Prof. B. S. Heap, Missouri Univ., Columbia 

*Mr. J. B. Hencx, Civil Engineer, Boston. 

*Prof. W. D. Henke, Richmond, Indiana. 

*Prof. Joseru Henry, Sec’y Smithsonian Inst., Washington, D. C. 
Mr. Epwarp C. Herrick, Librarian Yale Coll., New Haven, Conn. 
Prof. Ronert A. Hicerns, Semple-Broaddus Coll., Centre Hill, Miss. 

*Mr. J. E. Hirearp, U. S. Coast Survey, Washington, D. C 

*Rev. Tuomas Waltham, Mass. 

Prof. J. M. Hensiry, King’s Coll., Windsor, Nova Scotia. 

Prof. W. Rogers Hopkins, Naval Academy, Annapolis, Md. 

Prof. E. N. Horsrorp, Lawrence Scientific School, Cambridge, Mass. 
Mr. G. W. Hoven, Dubuque, Iowa. 

Mr. D. W. Hoyt, Brighton, Mass. 

President W. W. Hupson, Mo. University, Columbia. 

Lieut. E. B. Hunt, U. S. A., New Haven, Ct. 

Mr. F. W. Hurrt, Cincinnati, Ohio. 

Prof. ALonzo JACKMAN, Norwich Univ., Norwich, Vt. 

Prof. I. W. Jackson, Union Coll., Schenectady, N. Y. 


*Mr. J. F. Ketioaa, Providence Conference Seminary, East Greenwich, R. I. 
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*Prof. E. Otrs KenDAtt, Univ. of Penn., Philadelphia. 

*Prof. W. C. Kerr, Davidson Coll., N. C. 

Prof. Danie Kirkwoop, Indiana Univ., Bloomington. 

Prof. Bensamin L. Lana, Kenyon Coll., Gambier, Ohio. 

Prof. Harvey B. Lang, Wesleyan University, Middletown, Conn. 
Prof. N. R. Leonarp, Yellow Springs Coll., Iowa. 

*Prof. Epmunp LonGtey, Emory & Henry Coll., Virginia. 

Mr. E. J. Loomis, Naut. Alm. Office, Cambridge, Mass. 

Prof. Ettas Loomis, New York University, N. 

Prof. Josern LovertinG, Harvard Coll., Cambridge, Mass. 

Prof. M. Lyrorp, Waterville Coll., Maine. 

Prof. D. H. Manan, Military Academy, West Point. 

*Mr. James Main, U. S. Coast Survey, Washington, D. C. 

Prof. J. P. MarsHaut, Tufts Coll., Medford, Mass. 

Rev. Dr. McCaw .ey, President King’s Coll., Windsor, Nova Scotia. 
Mr. ApiyAH McLean, New Lisbon, Columbia Co., Ohio. 
*Mr. L. W. Meecu, U. S. Coast Survey, Preston, Conn. 

Prof. J. L. Meigs, LaGrange Synodical Coll., Tenn. 

President Ropert MiLuiGan, Kentucky University, Harrodsburg. 
Prof. O. M. Mircuett, Director Obs., Cincinnati, Ohio. 

Prof. R. M. Moore, M’Kendree Coll., Lebanon, III. 

Mr. E. G. Morrow, Naut. Alm. Office, Cambridge, Mass. 

Prof. A. L. Netson, Washington Coll., Lexington, Va. 
President C. K. Netson, St. John’s Coll., Annapolis, Md. 

*Mr. Simon Newcoms, Naut. Alm. Office, Cambridge, Mass. 
*Prof. W. W. Newman, Buffalo, New York. 
*Prof. H. A. Newron, Yale Coll., New Haven, Conn. 

Mr. W. L. Nicnoxson, U. 8. Coast Survey, Washington, D. C. 
*Mr. James E. Ottver, Naut. Alm. Office, Lynn, Mass. 

Prof. Dentson OLmMsTED, Yale Coll., New Haven, Conn. 

Prof. L. M. Osporn, Madison University, Hamilton, N. Y. 

Prof. W. H. Parker, Middlebury Coll., Vermont. 

Mr. Joun Paterson, Albany, N. Y. 

Prof. J. W. Parterson, Dartmouth Coll., Hanover, N. H. 
*Prof. BENJAMIN Perrce, Harvard Coll., Cambridge, Mass. 

Mr. James Mitts Peirce, Tutor in Harvard Coll. Cambridge, Mass. 
*Prof. GeorGE R. Perkins, Utica, N. Y. 

Dr. C. H. F. Peters, Director of Obs., Hamilton Coll., Clinton, N. Y. 
Prof. McKENDREE Petty, Univ. of Vermont, Burlington. 

Prof. Wa. F. Puexprs, Prin. Normal School, Trenton, N. J. 
*Prof. CuarLes Puituips, Univ. of North Carolina, Chapel Hill. 
Prof. James Puriiurps, Univ. of North Carolina, Chapel Hill. 
Mr. Pike Powers, Staunton, Va. 

Prof. J. M. Pugu, Madison Coll., Sharon Miss. 

Hon. 8S. S. Ranpatx, Supt. Public Instruction, New York City. 
Prof. J. J. ReyNoitps, Washington Univ., St. Louis, Mo. 
President WERDEN REYNoLDs, Worcester Female College, Worcester, Mass. 
Mr. H. W. Ricuarpson, Tutor in Waterville Coll., Maine. 
*Prof. J. M. Ricuarpson, Bowdon, Georgia. 

Prof. H. N. Rosinson, Elbridge, Onondaga Co., N. Y. 

Prof. FarrnMan Rocers, Univ. of Penn., Philadelphia. 

Prof. Wm. B. Rocers, Boston. 

*Prof. O. Root, Hamilton Coll., Clinton, N. Y. 

Prof. J. J. Rucker, Georgetown Coll., Kentucky. 

Prof. J. W. Rust, Bethel Female Coll., Hopkinsville, Ky. 

Prof. ALFRED Ryors, Centre Coll., Danville, Kentucky. 

*Mr. TrumMAN Henry Sarrorp, Naut. Alm. Office, Cambridge, Mass. 
Mr. A. Scnuy er, Republic, Seneca Co., Ohio. 

Prof. Benepict Sestin1, Georgetown Coll., D. C. 

*Mr. Tuomas Suerwi, Prin. English High School, Boston. 
Dr. A. W. Smiru, Middletown, Conn. 
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Col. Francis H. Situ, Supt. Virginia Military Institute. Lexington. 
Prof. F. H. Smrrua, Univ. of Virginia, Charlottsville. 

Prof. E. S. Amherst Coll, Amherst, Mass. 

*Mr. Cuartes H. Spracue, Naut. Alm. Office, Malden, Mass. 

*Prof. M. C. Stevens, Haverford Coll., West Haverford, Pennsylvania. 
President W. M. Stewart, Stewart Coll., Clarksville, Tenn. 

Prof. J. F. Stopparp, Montrose, Susquehanna Co., Penn. 

Prof. T. Srrone, Rutgers Coll., New Brunswick, N. J. 

Prof. Joun Tatitock, Williams Coll., Williamstown, Mass, 

Prof. Joun Tower, Hobart Free Coll., Geneva, N. Y. 

*Prof. W. P. Trowxprince, U. S. Coast Survey, Washington, D. C. 
*Prof. J. M. VAN VLECK, Middletown, Conn. 

*Mr. G. B. Voss, U. S. Coast Survey, Washington, D. C. 

Prof. W. T. Watters, Wake Forest Coll., Forestville, N.C. 

Mr. Wa. R. Ware, Architect, Boston. 

*Mr. Witt1AM Watson, Instructor, Lawrence Scientific School. 
*President N. B. Wesster, Va. Collegiate Institute, Portsmouth, Virginia. 
Prof. Henry H. Wuitrtr, Kentucky Univ., Harrodsburg. 

*Prof. Gro. C. Wuittock, Victoria Coll., Coburg, Canada West. 
f Lieut. Wm. H. Witicox, U. S. N., Naval Academy, Annapolis, Md. 


p Prof. J. C. Wiis, Randolph-Macon Coll., Virginia. 
‘4 Prof. Witt1AM Wines, Stewart Coll., Clarksville, Tenn. 

*Prof. Josern Wrintock, Sup’t Am. Naut. Alm., Cambridge, Mass. 
: Prof. Devotson Woop, Univ. of Michigan, Ann Arbor. 


; Prof. J. S. Woopman, Dartmouth Coll., Hanover, N. H. 

q *Mr. Cuoauncey Wriaut, Naut. Alm. Office, Cambridge, Mass. 
Prof. CHarLtes A. YounG, Western Reserve Coll., Hudson, Ohio. 
*Prof. W. H. Youna, Ohio Univ., Athens. 
Prof. Ira YounG, Dartmouth Coll., Hanover, N. H. 


ADDITIONAL NAMES. 


i Prof. IRA W. ALLEN, Antioch Coll., Yellow Springs, Ohio. 
President JoHn BARKER, Allegheny Coll., Meadville, Penn. 
*Mr. W. P. G. Bartiert, Naut. Alm. Office, Cambridge, Mass. 
Mr. SAMvEL P. Bates, Fountain Side, Meadville, Penn. 
Mr. GrorGE N. BiGetow, Prin. Normal School, Framingham, Mass. 
Mr. James G. Boarp, Hendrick’s Store, Bradford Co., Va. 
Prof. W. R. Borers, Principal Buffalo Academy and Seminary, Buffalo, Putnam Co., Va. 
Mr. E. E. Brapsury, Prin. High School, Ware, Mass. 
Prof. Joun B. Cary, Principal Hampton Academy, Hampton, Va. 
Prof. C. W. H. Catrucort, Ohio. 
Mr. Purny Cuase, Philadelphia, Penn. 
Mr. Marsuatt Conant, Prin. Normal School, Bridgewater, Mass. 
Prof. Dorsey Cox, Burlington Coll., N. J. 
Prof. M. A. Cummines, New Hampton Literary and Theological Institution, Fairfax, Vt. 
Prof. Sy.vester Drxon, N. H. Conference Seminary, Sanbornton Bridge, N. IL. 
Mr. Witt1aM Epson, Civil Engineer, Boston, Mass. 
Prof. Ricuarp Exvwis, Hudson River Institute, Claverack, N. Y. 
Mr. Joseru Fick ty, Jr., Prin. High School, Trenton, Mo. 
Mr. J. Foster Fiaaa, Civil Engineer, Washington, D. C. 
Prof. Lewis R. Grapes, Coll. of Charleston, S. C. 
Prof. B. Frankiin GreENE, Director Rensselaer Polytechnic Institute, Troy, N. Y. 
Mr. S. P. Hae, Prin. High School, Mt. Harmony, Tenn. 
*Prof. BensAmin HALLOWELL, Alexandria, Va. 
Mr. Sytvanus Haywarp, Pembroke, N. H. 
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Prof. B. S. Hepricx, New York City. 
*Dr. Jozet E. Henpricks, Newville, Indiana. 
Prof. Freperick Humpurey, State Univ., Iowa City. 
Mr. Witt1AM H. Jounson, Supt. Schools, Buckingham, Bucks Co., Penn. 
Prof. C. H. Jupson, Furman Univ., Greenville, S. C. 
Mr. Ernst Granville, N. Y. 
Prof. C. W. Lang, Oglethorpe Univ., Talmage, Ga. 
Mr. J. Homer Washington, D. C. 
Prof. James H. Macorrry, Stewart Coll., Clarksville, Tenn. 
Prof. Atrrep M. Mayer, Baltimore Coll., Baltimore, Md. 
Mr. James McCuung@, Tipton, Cedar Co., Iowa. 
Prof. R. W. McFartanp, Miami Univ., Oxford, Ohio. 
Prof. Henry Mires, Univ. of Bishop’s Coll., Lennoxville, Canada East. 
Col. E. W. Moraan, Supt. Military Institute, near Frankfort, Ky. 
Mr. F. E. Pages, F. B. School, Providence, R. I. 
Prof. J. C. Porter, Pittsburg, Pa. 
Prof. E. T. Quimsy, Prin. Appleton Academy, New Ipswich, N. H. 
Mr. SmirH RAGsSDALE, Clarkeville, Texas. 
Hon. AnprEw J. Rickorr, Supt. Schools, Cincinnati, Ohio. 
Prof. J. L. RippeEtx, Univ. of Louisiana, N. O. 
Mr. Ira Saytes, School Commissioner, 1st Dist., Alleghany Co., Rushford, Penn. 
Lieut. J. M. ScHorr1ep, Military Academy, West Point. 
Tuomas W. Sittoway, Esq., Architect of the new Capitol, at Montpelier, Vt. 
Prof. Witt1AM Smytu, Bowdoin Coll., Brunswick, Maine. 
Mr. Zetotes TrvuESDEL, Principal Union High School, Moline, Ill. 
Prof. W. J. VauGHN, Univ. of Alabama, Tuscaloosa. 
Hon. W. H. WE LLs, Supt. Schools, Chicago, IIl. 
Prof. D. W. C. Witt1AMs, Miss. Coll., Clinton, Miss. 
Mr. Sotomon Lahaska, Bucks’ Co., Penn. 
Prof. JeErrrigs WYMAN, Harvard Coll., Cambridge, Mass. 


We had intended to give such extracts from these replies as 
would indicate their nature; but are reluctantly compelled, from 
their number and length, to substitute the following summary :— 

To the question, “Do you think there is a present need of a 
mathematical journal of any kind?” the replies are unanimous in 
the affirmative. To the question, “Do your views coincide with 
those here expressed as to its character?” the replies are unanimous 
in the affirmative. To the question, “Are you willing to assist in 
establishing and sustaining a journal, by contributing to its pages?” 
the replies, with very few exceptions, promise such aid as may be 
consistent with other duties; while those whose names are marked 
with a star have pledged constant and active codperation. 


The following Report and Resolution were unanimously adopted 
in the Section of Mathematics and Physics, at the meeting of the Amer- 
ican Association for the Advancement of Science, held at Baltimore. 
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“The Committee to whom was referred Mr. Runxuz’s project for 
the establishment of a Mathematical Journal, have examined the 
subject, and submit their Report as comprised in the following Reso- 
lution, which they recommend to the adoption of the Section. 

“ Resolved, That we deem the establishment of a Mathematical 
Journal upon the plan proposed by Mr. J. D. Runxzz, if well exe- 
cuted, to be highly important to the mathematical progress of the 
country, and the advancement of science; and that we have full 
confidence in Mr. Runxte to do justice to the task which he has un- 
dertaken. 

A. CasweELL, 
Bensamin Perce, 
“ April 30, 1858.” Gro. W. Coax.ay.” 


At the late meeting of the New Hampshire State Teachers’ As- 
sociation, held at Concord, the following Resolution, introduced by 
Prof. J. W. Parrersoy, of Dartmouth College, was unanimously 
adopted. 

“ Resolved, That we feel a deep interest in the establishment of a 
Mathematical Journal of such a character as that proposed by Mr. 
J. D. Runxxz, of Cambridge, and that we will do all in our power to 
favor and sustain its publication, believing as we do, that it will tend 
greatly to promote the progress of pure and mixed mathematics, 
and to the advancement of the science.” 


At the recent meeting of the Iowa State Teachers’ Association, 
the following Resolution was adopted. 

“ Resolved, That this Association cordially indorses the project of 
establishing a Mathematical Journal on the plan proposed by Mr. J. 
D. Runxxz, of Cambridge, and commends it to the favorable consid- 
eration and support of the Teachers of Iowa. 


G. W. Hoven, 
F. Humpnrey, Committee.” 
J. McCtuna, 
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RUNKLE’S PRIZES 


TO THE STUDENTS IN ANY INSTITUTION OF LEARNING IN THE UNITED STATES 
OR BRITISH PROVINCES. 


I. For SouuTions. 


Judges. 
Prof. Josepn WiIntock, Mr. Cuauncey Wriaut, 
Mr. Truman Henry Sarrorp. 


In the first and each succeeding number of the Journal dur- 
ing the year, we shall publish five problems, entitled Prize Prob- 
lems for Students. The student who shall send us the best solu- 
tions of the greatest number of the prize problems, in any num- 
ber of the Journal, in time for the third number following the 
' one in which they are proposed, shall be entitled to a first prize 
of ten dollars; the second in order of merit shall be entitled 
to a second prize of a bound copy of the first volume of the 
Journal. Each solution will be estimated by the judges inde- 
pendently, and to the students who have the first and second 
highest aggregates of marks shall be awarded the prizes. The 
best solution of each problem will be published, entitled Prize 
Solution, with such other solutions as the judges shall consider 
of sufficient merit. All the steps in each solution must be fully 
given, and the whole communicated in a plain and legible hand- 
writing, to secure attention. The award of the judges, announc- 
ing the names of the successful competitors, the prize solutions 
with the names of the authors, and credit for all solutions re- 
ceived, will be published in the fourth and succeeding numbers. 
No student shall be entitled to the same prize twice during the same 
year; but full credit will be given him in the award of the judges. 
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Il. For Essays. 


Judges. 
Prof. W. Ferret, Mr. J. B. Hencr, 
Prof. Grorce R. 


A first prize of jifty dollars for the best essay. 

A second prize of forty dollars for the next in order of merit. 
A third prize of thirty dollars for the third in order. 

A fourth prize of twenty dollars for the fourth. 

A fifth prize of ten dollars for the fifth. 


These prizes will be given for essays upon any questions in 
pure or applied mathematics, including those questions in physics 
“which can be solved only by an application of mathematical 
logic to the fundamental principles which constitute the scien- 
tific conception of the phenomena.” 

The essays are not to be simply descriptive, but thoroughly 
digested discussions of the questions under consideration, presented 
with clearness and symmetry. Originality in matter or treatment, 
or in both, is certainly desirable ; but even without these, an essay 
may show such a complete mastery of the subject as to be highly 
meritorious. 

Essays must be brief, not exceeding in length eight pages of 
the Journal, and must be judged worthy of publication to be enti- 
tled to any prize. 

They must be received at or before the date of publication of 
the eighth number, that the award of the judges may be announced, 
and the essays published in the first volume. 
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THE 


MATHEMATICAL MONTHLY. 


Vol. I....OCTOBER, 1858....No. I. 


POSTSCRIPT TO INTRODUCTORY NOTE. 


We have included the foregoing pages in our first Number to 

save any repetition that might otherwise be necessary for those who 
have not had their attention called to the subject; and also to 
put in more permanent form all that relates to the history of the 
enterprise. The whole subject of the establishment of the Muathe- 
matical Monthly, including its proposed character, its aims and 
ends, and the proper means to accomplish them, and its educa- 
tional as well as scientific bearing has been so carefully considered 
by so large a number of those whose opinions are entitled to the 
greatest respect, that nothing more remains for us, in this con- 
nection, than to add, that we shall endeavor to carry out the 
enterprise in the spirit of its conception, and to exercise our best 
judgment in the use of the material placed at our disposal. We 
may not, however, omit this opportunity to express our sincere 
thanks to the many in all parts of the country, to the press as 
well as to individuals, for the active interest taken in the enter- 
prise, and to acknowledge that to this influence our present favor- 
able prospects are mainly due. We wish to be considered re- 


sponsible only for such communications as appear anonymously 
in the Monthly. 
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PRIZE PROBLEMS FOR STUDENTS. 


Finn 6 from each of the equations, — 
tan 6 tan 26 + cotd= 2, 
2 sin? 3 6 + sin? 6 6= 2, 
cos 6 +- cos (n— 2) 6 = cos 6. 


IIL. 
The whole surface of a cone is three times the area of the base. 
Find its vertical angle. 


TIL. 

The sum of the squares of the reciprocals of two radii vectores 
from the centre of an ellipse, at right angles to each other, is con- 
stant; the perpendicular from the centre, on the chord joining their 
extremities, is also constant. What part of the area of the ellipse is 
the circle whose radius is this perpendicular ? 


IV. 
Two circles whose radii are # and r touch each other externally. 
If 6 is the angle included between the common tangents to the two 
circles, prove that 


NV Rr 


V. 
Four circles may be described, each of which shall touch the three 
sides of a plane triangle or those sides produced. If six straight 
lines be drawn joining the centres of these circles, two and two, prove 


that the middle points of these six lines are in the circumference of 
a circle circumscribing the given triangle. 


The solutions of these problems must be received by the 10th of | 
December, in order that the awards of the judges may be announced 
in the number for January, 1859. See page xi. of the Introduction. 

Competitors will send their names, with the names and localities 
of the institutions with which they are connected, on a separate slip, 
to be retained by the editor until the awards are made. These slips 
must also be signed by their Instructors, as evidence that the parties 
are fairly entitled to compete for the prizes. 

Essays must be received by May Ist, 1859, and competitors for 
these prizes will comply with the directions just specified for prob- 
lems. Also see page xii. of the Introduction. 

We respectfully invite the attention of teachers of mathematics to 
the subject, and ask them to codperate with us in giving these prizes 
a fair trial. If the good resulting shall be found at all in proportion 
to the outlay involved, some means wil! be found to continue them 
beyond our first year. 


NOTE ON DECIMAL FRACTIONS. 


BY REV. THOMAS HILL. 


WE are convinced, both from theoretical considerations, and from 
experiment in the school-roam, that a child should learn the use of 
decimal fractions as soon as he does that of whole numbers. In order 
that he may do this, the analogy between decimal and vulgar frac- 
tions must, at first, be kept sedulously out of sight ; and the decimal 
fraction be treated as a natural and necessary extension of the deci- 
mal law of notation, to the right hand of the unit’s place. Unless the 
child is thus early familiarized with the use of decimals, they never 
become, as they should to all arithmeticians, the most natural and 
easy mode of treating quantities, not simple multiples of the unit. 
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The solutions of these problems must be received by the 10th of 
December, in order that the awards of the judges may be announced 
in the number for January, 1859. See page xi. of the Introduction. 

Competitors will send their names, with the names and localities 
of the institutions with which they are connected, on a separate slip, 
to be retained by the editor until the awards are made. These slips 
must also be signed by their Instructors, as evidence that the parties 
are fairly entitled to compete for the prizes. 

Essays must be received by May Ist, 1859, and competitors for 
these prizes will comply with the directions just specified for prob- 
lems. Also see page xii. of the Introduction. 

We respectfully invite the attention of teachers of mathematics to 
the subject, and ask them to codperate with us in giving these prizes 
a fair trial. If the good resulting shall be found at all in proportion 
to the outlay involved, some means will be found to continue them 
beyond our first year. 
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BY REV. THOMAS HILL. 


WE are convinced, both from theoretical considerations, and from 
experiment in the school-roam, that a child should learn the use of 
decimal fractions as soon as he does that of whole numbers. In order 
that he may do this, the analogy between decimal and vulgar frac- 
tions must, at first, be kept sedulously out of sight; and the decimal 
fraction be treated as a natural and necessary extension of the deci- 
mal law of notation, to the right hand of the unit’s place. Unless the 
child is thus early familiarized with the use of decimals, they never 
become, as they should to all arithmeticians, the most natural and 
easy mode of treating quantities, not simple multiples of the unit. 
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RULE FOR FINDING THE GREATEST COMMON DIVISOR. 


BY PLINY EARLE CHASE. 


Wuen the greatest common measure of more than two quantities 
is required, a rule like the following is usually given : — 

“First, find the greatest common measure of any two of the num- 
bers, then find the greatest common measure of the number found 
and another of the given numbers, and thus proceed till all the given 
numbers are brought in.” 

There is usually one or more of the given numbers that can be 
readily resolved by inspection into submultiples, and the divisor 
sought can thus be found very readily. But if the prime factors of 
the numbers are all large, the following rule is more expeditious 
than any other one that I have ever seen. 

1. Divide all the given numbers by the least of them, and bring 
down the remainders. 

2. Divide the first divisor and all of the first remainders by the 
least of them, and bring down the remainders. 

3. Proceed in this manner until a remainder is found that will 
measure all the other remainders, and the divisor last used, — and 
this will be the greatest common divisor. 

Every abbreviation that can be used at any step of the process, 


such as rejecting factors that are evidently not common, c., should 
of course be employed. 


EXAMPLES. 


1. Find the greatest common measure of 940, 747, 529, and 551. 
By inspection we resolve 940 into the factors 27.5.47; 2°.5. be- 
ing evidently not common, are rejected, and we ascertain by a 


single trial that 47 is not a common factor. The answer is there- 
fore 1. 
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2. Required the greatest common divisor of 1633, 3763, 4757, 
and 4189. Proceed, according to our rule, as follows : — 


1633)3763 AT57 4189 
3266 3266 3266 
497 1491 923 
497)1633 1491 923 
1491 1491 497 
71)497 
497 Ans. 71. 


NOTE ON EQUATION OF PAYMENTS. 


BY G. P. BOND. 


Tue time at which two or more accounts, bearing interest from 
different dates, may be settled by a single payment of a sum equal 
to the total amount of all the debts, is found, according to the 
rule commonly used, in the following way. 

Multiply each debt by the time that must intervene before it becomes 
due, and divide the sum of the products by the sum of the debts. The 
quotient will be the interval of time required. 

If we wish to find the distance of the centre of gravity of a 
number of weights suspended on a straight rod, measured from a 
given point in the rod, we mulliply each weight by tts distance from 
this point, and divide the sum of the products by the sum of the weights. 
The quotient will be the distance required. 


The analogy between the two processes suggests an easy mechan- 
ical method of computing the equation of payments, which we 
will illustrate by an example. 

A merchant owes the following sums, and requires to know the 


time at which, by a single payment equal to the sum of the sev- 
eral debts, all the accounts will be settled with interest. 


Debts. Bearing Interest from 


$500 Jan. 1, 
260 Feb. 20, 
110 March 5, 
50 April 20, 
5000 May 3. 
Total, 5920 
Tn the annexed figure, A B is a bar of wood or metal balanced 


at P, and graduated with equal divisions to the months and days 
of one or more years, on each side of P. 
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At the graduation corresponding to Jan. lst is hung a weight 
representing $500, at the date Feb. 20th another of $260, and so 
on, representing each sum by a proportional weight suspended 
from the bar at the proper dates. On the opposite side of P is 
hung a.weight equal to the sum of all the other weights. The 
date (in this example, April 18th), at which it must be placed in 
order to restore the balance of the bar, is the time when the 
payment of the total sum of $5920 will discharge all the debts 
with interest. 

The chief difficulty with the apparatus is to apportion the weights, 
but no great nicety will be needed, especially as fractional parts 
of a day and the difference between discount and interest paid in 
advance, are commonly disregarded in such settlements. 
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ON THE STUDY OF GEOMETRY. 


BY SAMUEL P. BATES. 


WE propose in this paper to throw out a hint concerning the study 
of Geometry, which has escaped the notice of authors on this science, 
though it may have received the attention of teachers. Our pur- 
pose is to present matter which is practical, rather than that which 
is profound. 

The object of a liberal course of study in the mathematics is to 
develop the faculties of abstraction, reason, and imagination. Few, of 
the many who pursue these studies, ever make any practical use 
of them, beyond the discipline and strength thereby acquired. It 
should therefore be the aim of those who direct the studies of pupils, 
to arrange the course of instruction so as to secure the most com- 
plete development. 

Most of those who study geometry as it is taught in our semina- 
ries and colleges, simply aim at acquiring a just conception of the 
several steps in the demonstrations, as they are set down in the text- 
book. This course, if thoroughly pursued, will vastly strengthen the 
reasoning powers. But from this alone does not result that high 
order of discipline, which ought to be gained by the study of this 
noble science. 

The pupil should, in addition, be required to construct the series 
of syllogisms necessary to establish the demonstration, from that 
which enunciates the theorem, back to the axioms or demonstrated 
propositions on which the proof rests. This would serve to quicken 
the powers of analysis and generalization, in which consists richness 
of thought. The bearing of each step in the demonstration would 


thus be clearly discovered, and the beauty of the proof would be 
apparent. 
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But learning the demonstration of a proposition as it is given in 
the book, or even constructing the syllogisms which are implied in 
the proof, will not improve the imagination. Hence the pupil should 
not only be required to learn the demonstrations given, but to con- 
struct them for himself. A text-book properly prepared should 
furnish the demonstrations of only a portion of the propositions; the 
remainder should be enunciated, and the pupil required to exercise 
his ingenuity in discovering the proof of them. 

I will illustrate my idea with an example. Suppose the text- 
book to furnish the demonstration of the celebrated forty-seventh 
proposition of Euclid, and following it the enunciation of this 

Theorem. 'The triangles, formed by joining the exterior angles of 
the squares erected on the three sides of a right-angled triangle, are 
equivalent. 

It is asserted that the three triangles thus formed are equivalent ; 
it is required to prove it. The imagination is now set to work. The 
inquiry is at once suggested, May not the three triangles thus formed 
be each equivalent to the original triangle? If they are, and we can 
succeed in proving it, our object is attained. Some such inquiry as 
this must first be started. The imagination reaches out for an 
hypothesis; and this process must be continued until we have a the- 
ory which we can prove. We may discover the correct theory, and 
still not be able to construct the demonstration; but we can never 
construct the demonstration till we have the theory. Franklin, in 
his discoveries in electricity, was obliged to start with the inquiry, 
Is not the electrical spark identical with the flashes of lightning? 
This was his hypothesis, and, after repeated experiments, he succeed- 
ed in proving it true. 

We thus perceive that the same faculties are required for the dis- 
covery of a geometrical demonstration as are employed in making 
discoveries in any of the sciences. If pupils were required to con- 
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struct demonstrations for themselves, while pursuing the study of 
geometry, their powers of original investigation would thereby be 
greatly improved. We sincerely hope that teachers may not only 
talk about this subject in their lecture rooms, but may make a prac- 
tical application of it in their classes. 


DEMONSTRATION OF A THEOREM. 


BY PIKE POWERS. 


“ Two regular polygons, of the same number of sides, can always be formed, 
the one circumscribed about a circle, the other inscribed in it, which shall 
differ from each other by less tian any assignable quantity.” 

Let A = area of any inscribed regular polygon, 

B= area of a similar circumscribed polygon, 
A’ = area of inscribed polygon of twice as many sides, 
B’ = area of circumscribed polygon of twice as many sides. 


A>—yVAB, B= (see Davies’ Legendre). 


24.B _2AB—AA—A? 


Hence B-—A= 


AB—AJA 
4’). 


and (B— A’) <4(B—A). 


Hence, B—A<4(B—A). 
In like manner B’— A” <3 (B’— A’) <},(B—A), 
and so on to B* — A* << }.(B—A), 
where B*— A", the difference between the inscribed and circum- 
scribed polygons, is infinitely small, when » is infinitely great. 
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DEMONSTRATION OF THE PYTHAGOREAN PROPOSITION. 


BY JAMES EDWARD OLIVER. 


The square described on the hypothenuse of a right-angled triangle is 
equal to the sum of the squares described on the other two sides. 

Drop a perpendicular from the right angle to the hypothe- 
nuse, and prove in the usual way that the two partial triangles 
thus formed are similar to the original one. On the hypothenuses 
of these three triangles, that is, on the three sides of the original 
triangle, as homologous sides, describe three figures similar to each 
other (squares for instance). Their areas are evidently equimulti- 
ples of the respective triangles; but two of the triangles are seen 
to make up the third; hence, the two corresponding squares will 
together make up the square on the hypothenuse. Q. £. D. 

Perhaps the property, that similar areas are to each other as 
the squares of their homologous sides, being much simpler than 
the Pythagorean Proposition, and not depending upon it, should 
naturally precede it. 


NOTE ON NAPIER’S RULES. 


BY TRUMAN HENRY SAFFORD. 


In the form in which they are usually given, the rules are — 

I. The sine of the middle part is equal to the product of the tangents 
of the adjacent parts. 

Il. The sine of the middle part is equal to the product of the cosines of 
the opposite parts. 


pe Rule I., as will be shown, is superfluous. Represent 
parts in the following order, as it were around 
mm 2 circle, and if uw be the middle part, @ and @’ the adja- 

j cent parts, w and w’ the opposite parts, we shall have, 
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by Rule IL, the equation 


sin = cos w’ cos (1) 
But if w’ be the middle part, w and a’ will be adjacent parts, u and « 
opposite parts, and by Rule IL, 
COs COs & = sin w’. (2) 
If we add together the squares of (1) and (2), we shall have 
sin? w +- cos? w cos? @ = cos* w cos w’ +- sin? w’ ; 


or 1 — sin? a = 1 — cos* w sin’ w’ ; 
or cos" u sin? a = w’ sin? ; 
or cos “ sin @ = + cos w’ sin w, (3) 


Equations (1), (2), and (3) together are sufficient for the determina- 
tion of any two parts, two others being known ; provided the sign of 
the second term of (3) is known. In the case of ordinary spherical 
triangles the sign is positive. 

Dividing (3) without its sign by (2), we shall have 

tan a = cot w’ sin w ; 

or sin = tan tan w’. (4) 
If w be the middle part, @ and w’ will be adjacent parts, so that Rule 
I. is the same as Equation (4), a deduction from Rule II. alone. 

In Napier’s rules the parts are, the two legs, the complements of 


the hypothenuse and two of the angles; the right angle not being 
counted. 


> 


PROBLEM, BY PROF. PEIRCE. 


Wuart curve is represented by the equation 
sin = a *Cos (log r +- 3), 

in which r denotes the radius vector, and ¢ the angle between r and 

the corresponding tangent. 


* Whenever in trigonometric notation, we shall use initial capital letters, poten- 
tial functions will be indicated. 


ON THE RELATION BETWEEN THE STATES OF MINIMUM 
AND EQUILIBRIUM. 


BY JOHN PATTERSON. 


1. Tae phenomenon of minimum is one of stable equilibrium, 
that of maximum being in general unstable. In the same plane, 
— fee] the shortest route from the point A 
| (fig. 1) to the point B, by the way 
; | of the line Z L’, is well known to be 
through the point P on the given 
line, where the angles APM and 
BPM of the two branches of the 
path with the normal as also 
Te L =—— the angles AP Zand BPTI’ of the 
same branches with the line Z L’, are respectively equal. 

This is the familiar example of the reflection of light from a plane 
surface. Pass now to the dynamical form of the phenomenon. The 
line ZL’ is rigid, and fixed in direction; the point P is acted upon 
by two equal forces, in the respective directions A’P and BP; and 
as it is immaterial at what particular point in either of these rigid 
lines AP, BP the respective forces originate or are applied, so long 
as they are equal, and act uniformly in the directions stated, their 
effects upon the point P will be equal, and the point cannot slide 
upon the line, because the components of the forces in its direction 
are equal in magnitude and opposite in direction. With any radius 
PR describe a circle on P; and the deductions from the example 
are, 


1°. At the sought point P, the normal to the given line ZZ’ must 
make equal angles with the directions of the given origins of 
the equal forces; and 
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2°. The trigonometrical cosines Pe and Pc’, or components of the 
unit measure of the respective forces on the line ZL’, must 
be equal and opposed. 

Then if the point P be given instead of the line ZL’, the direc- 
tion of this equilibrating line will be found from the normal P M 
obtained by dividing equally the angle AP B. 

2. Instead of two forces encountering a fixed line, the point P 
may be held in equilibrium by any number x of equal forces acting 
equally upon it, provided they form, two and two, equal angles about 
that point; for then the algebraical sum of the cosines, estimated in 
any direction through the point P, will be zero, as may be seen in 
the figure drawn for n= 5. Therefore when the points of applica- 
tion of five equal forces are given, the construction indicated for the 
§ point of equilibrium consists in de- 

| scribing on each chord AB, BC, 
mn CD, DE, EA (fig. 2), an are of 
| | circle to contain an angle of 72°; 
fmm they will all intersect in the point 0 
f of equilibrium, or, indeed, the inter- 
i section of any two of the circles is 
| sufficient. 

_ — To show that 0, the point of 
equilibrium, is also the point of aggregate minimum distance from 
the vertices of the irregular pen- iim = 
tagon AB CD E (fig. 3), draw per- | 
pendiculars Qa, Qd, Qc, Qd, Qe | 
from any other point Q upon A 0, 
BO, CO, DO, EO: then it is |] 
easily proved that the sum of the | 
prolongations Oc + Od+ Oe is 
equal to the sum of the curtail. — 
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ments Oa-+ 0+ of the lines passing from the vertices through the 
point 0; whence 


Aa+ Bb+ Cc+ Dd+ Fe=AO+ B04 COLDO0+E£0. 
Now draw A Q, B Q, CQ, D Q, EQ; and each of these lines is the 
hypothenuse of a right angled triangle Aa Q, Bb Q, Ce Q, Dd Q, 


Fe Q, and therefore greater than its corresponding base Aa, Bb, Ce, 
Dd, Ee. Consequently 
FQ>A0+ B04 004+D0+4+ £0. 

3. The state of minimum consists, therefore, of the equilibrium 
of equal translatory forces upon a point: if the forces come to vary 
unequally, or to be arbitrarily changed in magnitude, the position of 
the point of equilibrium will change, and, ‘although still remaining 
the equilibrating centre of the system it will no longer be the point 
of minimum aggregate distance simply, but the minimum of dis- 
tances under the changed operation of the forces. 

4. When x= 3, the problem requires the determination of the 
point of minimum aggregate distances from the three vertices A, B, C 
of a triangle with given sides a, ,c. This problem was solved by 
Viviant, and published by him in his Latin treatise on Geometrical 
Divinations. The question was communicated to Viviant by his friend 
and fellow-student, TorricELu, to whom it appears to have been pro- 
posed by Ferrmar as a sort of challenge. Vuiviant confesses in a note 
that the question had cost him much effort. He proved geometri- 
cally that the three angular points of the triangle must subtend equal 
angles at the minimum point. It is also asserted that TorrtceL1i 
himself effected the solution by three different methods, and each 
differing from that of Viviant. Subsequently the question was dis- 
cussed by many different hands, and under various aspects; and a 
complete general solution is given in Smvpson’s Treatise on Fluxions, 
applicable to any number of points, and to different relations of the 
forces applied at them. (End in No. II.). 
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NOTE ON DERIVATIVES. 


BY REV. THOMAS HILL. 


THERE are certain propositions in algebra which may be more 
readily demonstrated by the aid of derivatives than in any other 
way. As brevity and clearness of reasoning are prime requisites for 
a successful mathematician, I should advocate the introduction of the 
doctrine of derivatives at a very early stage in algebraical studies. 
The following form will be found, I think, sufficiently simple for 
young students, and sufficiently comprehensive to be used to great 
advantage in abbreviating modes of demonstration. 

1. As an unknown quantity, z, may be conceived of as of any 
value, so it may also be conceived as increasing or diminishing so as 
to pass successively through various values. A quantity thus con- 
ceived of as changing its values, is called a variable. 

2. Every algebraic expression containing x is called a function 
of x. 

3. Ifa variable, z, be multiplied by a constant, a, the product, az, 
will manifestly change a times as fast as x changes. The ratio be- 
tween the rate of change in a function and that in the variable, is 
called the derivative of the function. Thus a is the derivative of 
the product az. But if a were the variable, the derivative relatively 
to a would be 2; that is az would change z times as fast as a 
changed. 

4. If x were a quantity dependent on y (for instance if 2 = 2y), 
the derivative of az would be a times the derivative of z, taken rel- 
atively to y; (that is, in the supposed case, a times 2, or 2 a). 

5. If the variable be taken z times as a factor, it is manifest 
that the rate of change in each factor, z, would be multiplied by all 
the other n — 1 factors, each of which is z, so that the rate of change 
in each factor would be multiplied by z*-'. But as there are n 
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factors, the whole rate of change in 2" is nz*—! as fast as that in 
z. In other words the derivative of z* is nz"—1, and of az”, it 
is naz"—. 

6. The same reasoning as that in § 5 would show, that in the 
nth power of any function of z, the rate of change in each function 
is multiplied by the other functions, and the total derivative will be 
the derivative of the function multiplied by x times the function 
raised to the (n—1)st power. 

7. D, signifies derivative relatively to x. Thus 


Di.z=1. D,ez=—a 
D,(a + 22% = 3 (a+ 22)D,(a+ 27) = 2.38(a+ 22). 
D,(a+ 7 = 5 (a+ D, (a+ 7ba?) = (a+ 7 


8. A derivative of a derivative is called the second derivative 
of the function, and these higher derivatives are denoted by expo- 
nents like those of powers. 


D2 ax* =n (n— 1) az*—*, 
= n(n — 1) (n — 2) 


Applications to the development of the Binomial, Taylor, and 
McLaurin’s Theorems in the next number. 


PROPOSITIONS ON THE DISTRIBUTION OF POINTS 
ON A LINE. 


BY PROF. BENJAMIN PEIRCE. 


Tue following propositions are given without demonstration, in 
the hope that they will incite some one to a thorough investigation 
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of the subject, or that at least the various forms of demonstration, 
which will undoubtedly suggest themselves to different minds, may, 
if they are sent to the Journal, furnish the elements of further in- 
quiry. 

_ 1. If two points are taken in all possible relative positions upon 
a given line, their distance apart in one half of the whole num- 
ber of possible positions, is less than 0.29289 of the length of the 
line. 

2. The number of positions in which the distance between the 
points is less than half the length of the line, is }ths of the whole 
number of possible positions. 

3. The number of positions in which the distance between the 
points is less than one third of the length of the line, is $ths of the 
whole number of possible positions. 

4. The number of positions in which the distance between the 
points is less than two thirds of the length of the line, is $ths of the 
whole number of possible positions. 

5. If the line returns into itself like the circumference of the 
circle, the two points cannot be further apart than one half the 
length of the line, and for any given smaller distance, the number 
of positions, in which the distance between the points is less than 
this distance, is proportional to the distance. 

6. If the line returns into itself, and if three points are assumed 
upon it, the number of positions, in which the two nearest points are 
at a less distance apart than one fourth of the length of the line, is 
4ths of the number of all possible positions. 

7. In the preceding case, the least distance apart of the two 
nearest points is 0.09763 of the length of the line in one half of the 
whole number of possible cases. 

8. In the preceding case, the three points are always included 
in an are of the line, which is two thirds of the whole length; 
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in jths of all the possible positions, they are included in half 
the length of the arc; the number of positions, in which the three 
points are included in an arc which is less than half the length, 
is proportional to the square of the length of the arc; the num- 
ber of positions in which the three points are included in an arc 


which is §ths of the whole length is §3ths of the whole number of 
positions, 


VIRTUAL VELOCITIES. 


BY WILLIAM WATSON. 


Ir is proposed to deduce the law of virtual velocities from the 
general equations of equilibrium. 

Let Ff, F,, F3, &e., be a number of forces by which any ma- 
terial system is held in equilibrium ; fj, f2, fz, &c., their respective 
lines of direction. 

Suppose this system to receive any displacement whatever, 0 p, 
consistent with the conditions to which the system is subject, such 
that the component of dp due to the rotation of the system, is in- 
finitesimal. . 

Then the algebraic sum of the products, obtained by multiplying the 
intensity of each force by the correspondiug distance which its point of appli- 
cation advances in the direction of that force, must be equal to nothing ; 
that is, 

theft 
which may be written = Fdf=0. 

The distance df is called the virtual velocity with reference to 
the force, 

The term velocity was first employed because the displacements, 
which were taken infinitely small, were conceived to be made in 
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the same infinitesimal time, wd therefore the spaces were propor- 
tional to the velocities. 

The term virtual was used to show that the displacements were 
hypothetical, and not actual. The term virtual moment is usually 
applied to the expression F'd//. 

The principle may be concisely stated thus; if any system is in 
equilibrium, the sum of the virtual moments of all the forces vanishes. 

Let the components of dp be a translation dg, and a rotation 
dé about any axis. This rotation is equivalent to three simulta- 
neous rotations d 6,, d6,, d 6,, about three rectangular axes X, Y, Z; 
therefore, dé=y(d+ d+ dé). 

Resolving dq parallel to the axes X, Y, Z, and calling the re- 
spective components 09,, 09,, 0g., we have 

(02 +624 

Now find how much a point, whose codrdinates are (xyz), ad- 
vances along the three axes of codrdinates in virtue of the element- 
ary rotation d 6. 

Let fall from (x yz) a perpendicular @, upon the axis Z. Then 
the angle, which the are e,dé, makes with X, is the same as that 
which e, makes with Y, that is, cos”. Therefore, projecting the 
arc 9,46, upon X and Y, and considering the rotation positive, we have 


— 0.d6,7. =—y d 6,=motion along X in virtue of rotation d 0, ; 


Similarly we find 


— 9.d0,— =—2dd,= “ “ VY “ dé,; 


i 
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Combining these motions with the translations, and calling 6 z, 
0y,0z, the whole distance the point advances in the direction of 
X, Y, Z, we have 


= 09,+2db, — ydb,, (a) 
dy = 09,+27d6, —zdé,, (d) 
— xdb,, (c) 


Now take the equations of equilibriuia 
ZA=i¥, Z27=0, 
=(Zy — Yz)=0, =(Xz—Zz)=0, Xy) = 0, 
and multiply them respectively by 0 9,, 0 9,,09., d6,,d6,; ad- 
ding the products, we get 
={X + 2d6,—yd6,) + Y(0q, + «db, —2zd6,) 
+ +ydb, —xdb,)} =0. (a) 
Using (a), (0), (c), we reduce (d) to 
={Xdx2+ Yoy + Zdz} = 0. (e) 
But = dy poos},, = 0p cos j,, 
A= Fos?, Y=Fest, Fcos}; 
substituting these values in (e) it becomes 
= { FO p (cos cos? +- cos ¥, cos + cos cos7)} = 0; 
or = {Fdp cosf,} = = 0. 


PRACTICAL APPLICATION. 


The principle of Virtual Velocities may be applied with advan- 
tage to the solution of the following problem, which was first pro- 
posed by Watton. 

A heavy rod a4, situated in the plane X 0 Y, rests with one end 
against a smooth vertical wall O Y, and upon a smooth plane curve, 
mn; to determine the nature of the curve that the rod may be in 
equilibrium in every position. 


—— 
} 
| 
H 
| 
| 
> 
| 
| 
: 
| 
j 
| 
i 
| 
— 
i 
— 
q 
| 
i 
| 
q 
if 
q 
= 


Let 27 = length of rod, 
(xy) = codrdinates of the point of tan- 
gency, 
7 = ordinate of centre of gravity of | 
the rod, 
¥=y+ —2D,8) Dey 
=y—«D,y + 
If the rod is displaced, 7 becomes 7 + d7; but by the principle of 
virtual velocities /’'d7 = 0 for equilibrium, F being the weight of 


This equation is satisfied by putting Diy = 0, which is the dif- 

ferential equation of a straight le; also by putting 
z(1 + (D,y)*)? 0; from which D,y = y (J — x3) .2-3 

y = fy — 23) + const. = — — x3)? + const. 

If we take for the axis of x the horizontal position of the 
rod, then the constant disappears, and we have, after reducing, 
+. — which is the equation of a hypocycloid, in which 
is the radius of the fixed circle, and ; the radius of the moving 
circle, 


THE PRISMOIDAL FORMULA. 


BY CHAUNCEY WRIGHT. 


Tue formula (B+ 4B’-+ 3B") 4 in which B, B’, B’ are three 
equidistant parallel surfaces, sections of a solid, and 7 the distance 
between B and B”, is the expression for the solid contents between 


| 


B and B’, not only for the prismoid from which it was first derived, 
but also for several solids of revolution, as the sphere, ellipsoid, &c. 
What is the extent of its application ? 

Let X be the axis perpendicular to which the sections are made, 
and f(z) the area of the section at the distance x from the origin. 


The problem then is, What function / will fulfil the conditions of the 
formula ? 


Let three sections be made through any solid at the distances 
(« —h), 2, (# +h) from the origin, Then = 5; and f(x — A), 
S (x), f (« — h) will be the areas of the sections, and if the formula 
apply the solid contents between f (« — h) and f (x +h) will be 


[f(a —h) + 4f (2) + h) But the solid contents is also 
equal to the integral of the differential solid f(z)dz between the 
limits  — h and x + A. 
Equating these two expressions for the solid contents, we have, if 
the function f fulfils the conditions of the formula, 


dx = [f(x + 
— 4) + + 0] 


To find what form of / will satisfy this equation, develop both its 
members by Taylor’s theorem. The first member becomes, 


OFS t &e] az 

= + f 2f"(2) + ke. 

= 2f +S @ + &e. 


The second member becomes 
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(2) +S (0) + &e]§ 


i Iv 
= 2f +f" (2) 3 +S ©@ 35 + &e- 
Comparing the last members of (A) and (2) we find the equa- 
tion 
wv 
Af (ah +f"(2) 3 t+ = 
+S (x) 35 + &e. 
which is satisfied only when the terms beyond the second disappear ; 
that is, by functions which have no fourth and higher derivatives. 
Hence f(z) must be an algebraic expression of positive integral 


powers not exceeding the third degree. 
In general 


(x) = axe + + cx + = area of section. 


The error in applying this formula, when f(z) is of the fourth or 
fifth degree is 


(B) 


If h is taken so small, that terms containing its fifth power may 
be neglected, the prismoidal formula may be applied to any solid. 
Simpson’s rule, which includes a series of prismoidal formulas, is suffi- 
ciently accurate when n is so large that (-) may be neglected. 

The prismoid comes within the limits of this formula. For, being 
_ a solid bounded by planes, and the sections perpendicular to its sides 
being dissimilar polygons, but with the same number of sides, it may 
be decomposed into prismoids with triangular sections. These pris- 
moids are bounded by one plane and two warped surfaces; the plane 
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surface being one of the surfaces of the original prismoid ; the other 
two being generated by the varying sides of the triangular section. 
Since these triangles are not similar, their sides must change at dis- 
similar rates in passing along the axis, or their base and altitude will 
not change proportionally. 

Let b be the base and a the altitude of any triangle at the origin 
of z; let a and # be their respective rates of change, in passing 
along z. Then d + #2 and a+ az will be the base and altitude at 
any distance x from the origin, and its area will be 4(a¢ + az) (b 
+ fz). Hence the area of the whole polygonal section is 
62) =F [ab+ (af 
which is an expression of the second degree, and is therefore one to 
which the formula applies. 

The formula also applies to the solids generated by the revolu- 
tion of the conic sections about their axes of symmetry, the general 
equation of these sections being y?7 = mz-nz2*. The sections of 
these solids taken perpendicularly to the axis of x are circles, having 
y for a radius, and amz + a2n27 = 2y*? =f (x) = area, to which 
also the formula applies. 

But if the conic section be revolved about any axis for which the 
general equation does not hold, then the prismoidal formula does 
not apply, because the expression for the area of the section f(z) 
will involve radicals which have fourth and all higher derivatives. 
The formula applies in like manner to the solid of revolution of the 
semicubic parabola, of which the equation is y? = m 2°. 

The principles involved in this discussion of the prismoidal form- 
ula, may be applied to finding a formula, for solid contents, which 
shall hold good for bodies, of which the sections are expressed in 
terms of higher degrees than the third; and also for cases in which * 
the sections are taken at unequal intervals. 

This discussion is reserved for the next number of the Monthly. 


- 
fie, 
ie 
4 
4 
{ 
“4 
4 


— 


OVALS AND THREE-CENTRE ARCHES. 


BY J. B. HENCK. 


An oval, AB CD (fig. 1) is composed of two pairs of circular 
ares, of which one pair EF 
have their centres on the diameter << 7 


or on this diameter produced, the two | ! 
diameters being at right angles to each fi 
other. A three-centre arch is one half, Fig. 1. 

B A D, of an oval ; so that the half oval only need be considered. 

As these figures are of importance to the engineer and archi- 
tect, it is proposed to give a general method of drawing the oval, 
when its two diameters are given, and one of the radii is assumed. 
A general algebraic relation between the semidiameters and the 
radii will also be established. The special cases derived from this 
general relation will serve to correct some erroneous methods of 
drawing ovals given in drawing books, and will also give the foun- 
dation of such methods as are correct, and the means of computing 
the radii, matters generally neglected. 


GEOMETRICAL METHOD, WHEN ONE RADIUS IS ASSUMED. 


Let BD and A @ (fig. 1) be the diameters of the required oval, 
and let BJ be assumed as the first radius. From J as a centre de- 
scribe the quadrant BK. Through A and X& draw a straight line, 
and produce it, till it meets the curve A Kin £. Through # and J 
draw the line “LZ, cutting A C, produced if necessary in Z. Then 
I, is the centre of the second are of the oval, and / is the common 


point of tangency of the two ares. To prove this, it will be suffi- 
qd 


B D, and the other pair #G and FH | 2 ot 
have their centres on the diameter A C | ; >. » 


cient to show that AZ= FL. Draw KJ, and we have the tri- 
angle AHL similar to the isosceles triangle KEI. Therefore, 
AL=EL. 

If the radius AZ had been assumed, and with it, the quadrant 
AEM described, the point # would have been found by drawing 
a straight line through M and B, and producing it till it met the 
arc AM. 

It should be observed, that the first radius must always be less 
than A J, and the second radius always greater than BN. 


GENERAL RELATION BETWEEN THE SEMI-DIAMETERS AND THE RADII. 
let BN =a (fig. 1), AN=6, BI=r and AL=nr,. Then 
in the right triangle JVZ we have [Z=r;—r, IN=a—r and 
NL=7,— 6. 
= (a—rP + (1 — bY, 
2ar + 267, — = (1) 
This equation expresses the relation that must always unite the 
four quantities a, d,r,and7,. When any three of these are given, 
the fourth may be found. When a and 3d are considered fixed, the 
value of either radius may be assumed, and the other calculated. 
Thus if the first radius 7 be assumed, (1) gives for the second radius 


(a — b)? 
and if the second radius 7, be assumed, (1) gives for the first radius 
(a — db)? 
(3) 


Example. Tf one diameter of an oval be 24, and the other 18, 
and if the first radius be assumed equal to 6, we have a= 12, 
b = 9, and ry = 6, to find 7,. Here (2) gives for the second radius 
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If the second radius had been assumed = 13.5, the first radius 
would be from (3) 


9—2=—6 


r= 


The applications are reserved for the next number. 
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Ferrers, MV. A., Fellow of Gonville and Caius College, Cambridge : assisted by G. G. SToKEs, 
M. A., F. R. S., Lucasian Professor of Mathematics in the University of Cambridge; A. 
Caytey, M. A., F. R. S., late Fellow of Trinity College, Cambridge; and M. Hermite, 
Corresponding Editor in Paris. London: Joun W. PARKER AND Son, West Strand. 


Tuts journal may be considered as the continuation of the Cambridge and Dublin Mathe- 
matical Journal, the publication of which was discontinued with the ninth volume in 1854. The 
first number of the Quarterly Journal bears date April, 1855, and number eight, which completes 
the second volume, was published May, 1858. The next number will appear in October. We 
shall only say at present, that this Journal is an able exponent of the present state and progress 
of mathematical science in England. 


Nouvelles Annales de Mathématiques. Journal des Candidats aux écoles Polytechnique et Nor- 
male: Redigé par M. TerqueM, Officier del’ Université, Docteur des Sciences, Professeur aux 
Ecoles Impériales d'Artillerie, Officier de la Légion d'honneur, et M. Gerono, Professeur 
des Mathématiques. Paris: MALLET-BACHLIER. 


This journal is issued on the first of every month, containing either 32 or 48 pages, 8vo. 
Tt was begun in 1842, and sixteen volumes are now complete. The last number received is 
for July, 1858. In 1855 the “ Bulletin de Bibliographie, d’Histoire et de Biographie Mathémati- 
ques” was commenced, a few pages being added to each number of the journal. The “ Bul- 
letin ” is paged independently, and makes an annual volume of about 200 pages, of which three 
are complete. This journal contains solutions and discussions of all degrees of difficulty, but 
its chief aim evidently is to influence the course of mathematical study, and stimulate both 
teachers and students to aim at a high standard of excellence; and from the character of the 
journal we have no doubt of the result. 


Journal fiir die reine und angewandte Mathematik. In zwanglosen Heften. Als Fortsetzung des 
von A. C. CRELLE, gegriindeten Journals herausgegeben unter Mitwirkung der Herren 
STernerR, SCHELLBACH, KumMMER, Kronecker, von C. W. Borcnarpt. 


q 
. 


Mit thitiger Befirderung hoher Koniglich-Preufsischer Behérden. Berlin: Druck und Ver- 
lag von GeorG REIMER. 


Crelle’s Journal was begun in 1826, and has been continued without interruption until the 
present time. Each volume contains from 375 to 400 quarto pages; the one for 1857 being 
the fifty-third of the series. The fiftieth volume, issued in 1855, contains a table of contents of 
the fifty volumes, and an examination of this table must convince any one of the great value of 
this journal. We find the papers of Abel, 24 in number, making 384 pages; 19 by Cayley, 
pp- 216; 44 by Crelle, pp. 1187; 26 by Lejeunne-Dirichlet, pp. 390; 37 by Eisenstein, pp. 698; 
38 by Gudermann, pp. 1489; 25 by Hesse, pp. 329; 98 by Jacobi, pp. 1575, besides posthumous 
papers still appearing; 25 by Kummer, pp. 523; 29 by Minding, pp. 216; 26 by Mobius, pp. 361; 
6 by Ottinger, pp. 1035; 12 by Olivier, pp. 121; 6 by Plana, pp. 293; 21 by Pliicker, pp. 346; 
37 by Raabe, pp. 413; 22 by Richelot, pp. 533; 13 by Schellbach, pp. 197; 51 by Steiner, 
pp- 687; 28 by Stern, pp. 400; with over 200 other contributors. In short, it would be diffi- 
cult to exaggerate the value of this Journal, and we believe that no one could enter upon any 
investigation in the higher mathematics, before consulting Crelle, without running a great risk 
of having been anticipated in its pages. We sincerely hope that Professors of Mathematics and 
all Library Committees will remember that this journal is the very best possible foundation for 
a mathematical library, which cannot be complete without it. 

Special notices of the labors of various contributors to the above journals are reserved for 
future occasions. 


Physical and Celestial Mechanics. By Bensamrn Petrce, Perkins Professor of Astronomy and 
Mathematics in Harvard University, and consulting Astronomer of the American Ephemeris 
and Nautical Almanac. Developed in four systems of Analytic Mechanics, Celestial Mechanics, 
Potential Physics, and Analytic Morphology. Boston: LittLe, Brown & Co. 1855. 

Of this proposed course on Mechanics, the first volume, entitled A System of Analytic Me- 
chanics, is already issued. Some twelve years ago, Prof. Peirce announced a series of three 
volumes, on “ Curves, Functions, and Forces.” Volumes I. and II., known by the name of 
“ Curves and Functions,” were then published by James Munroe & Co.; and the volume 
before us, although a part of a new and vastly enlarged course, may be considered as the re- 
deeming of this former pledge. 

It is unnecessary for us to say that this is Prof. Peirce’s greatest work, and more than 
realizes our highest expectations. 

Every part of the work is treated with that concise fulness for which the author is so re- 
markable, and which has enabled him to condense more matter into 496 quarto pages than was 
ever before put into the same space. In fact, we do not think of a single subject, coming 
strictly within the limits of the first volume of the course, left untouched. Some idea may be 
given of the amount the volume contains, by remarking that the table of contents covers 
twenty-seven closely printed double-column pages, and the alphabetical index, ten similar 
pages. We need not be more specific, for mathematicians will read and judge of the work for 
themselves. Besides, we shall have occasion to refer to its contents hereafter. 

A striking feature of the volume is the style in which it is issued. We unhesitatingly pro- 
nounce it the finest specimen of mathematical printing we have ever seen, and do not believe 
it has ever been surpassed, if equalled, in any country. For this, the publishers deserve and 
receive the greatest credit. It is but justice, however, and it gives us great pleasure to add, 
that the work was printed by Messrs Allen & Farnham, of Cambridge, and our readers will 
not fail to discover the evidence of their skill in the Mathematical Monthly. 
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VALUABLE WORKS ON SCIENCE, 


PUBLIS 


LITTLE, BROWN 


112 WASHINGTON 


BED BX 


AND COMPANY, 


STREET, BOSTON. 


ENCYCLOPZ:DIA BRITANNICA. 
THE ENCYCLOPEDIA BRITANNICA; or, Dictionary of 


Arts, Sciences, and General Literature. Eighth edition, revised, | 
Edited by | 


enlarged, and brought up to the present time. 
Tuomas Stewart Traitt, M.D., F.R.S.E., Professor of 
Medical Jurisprudence in the University of Edinburgh. With 
upwards of five hundred engravings on steel, and many thou- 
sands on wood. To be comprised in 22 vols. 4to. Vols. I. to 
XVI. now ready. Cloth, $5.50 per volume. 


This edition has undergone careful revision and extensive alterations, so 
as to accommodate it to the improved taste and advanced intelligence of the 
times. The editor has secured the coéperation of the most eminent living 
authors, who have contributed treatises in the various departments of Sci- 
ence, Literature, the Arts, Manufactures, Commerce, Statistics, and General 
Knowledge, to supersede those now rendered obsolete by the progress of dis- 
covery, improvements in the arts, or the general advancement of society. 

One thousand copies of this great work are already ordered to supply the 
subscribers in this country, and the number is continually increasing. It is 
believed that no publication of the kind, so extensive, has hitherto com- 
manded so large a sale, or been so deserving of the patronage of the reading 
community. 

“On the whole, perhaps for the combination of qualities for such a work 
for family libraries, none will come up to this Eighth Edition of the Britan- 
nica. It is a library in itself....It is but sheer justice to state, that its 
conductors have been so successful in presenting solid information in all 
branches of human knowledge, that the Britannica may be regarded as a 
dictionary of science, a repository of history and biography, and a book of 
universal reference. It is alike valuable to the man of business and the man 
of leisure.’ — Boston Post. 

“It would be impossible, in the limits of an article like this, to speak of 
particular articles which commend this Encyclopedia to the attention of 
the reading public. It is full of matter, which no one, who desires to be 
well informed, can find elsewhere in so compact and desirable a form. The 
student of history will find it a valuable aid in his researches ; the editor will 
have constant use for it for purposes of reference and extract; the philologist 
can derive from it many valuable suggestions and facts: in short, it is a work 
for every one, and no library is complete without it.”” — Buffalo Courier. 


LAPLACE’S MECANIQUE CELESTE. 


MECANIQUE CELESTE, BY THE MARQUIS DE LA 
PLACE, Translated, with a Commentary, by NATHANIEL 
Bownpitcu, LL.D. 4 vols. 4to, cloth, $32.00. 


LOWELL HYDRAULIC EXPERIMENTS. 


A SELECTION FROM EXPERIMENTS ON HYDRAU- 
LIC MOTORS on the Force of Water over Weirs, and in 
Canals of uniform rectangular Section, and of short length. 
Made at Massacuuserts. By James B. Francis, 
C.E. Inone vol. 4to. Plates. Price $10.00. 


GAUSS’S “THEORIA MOTUS.” 
THEORY OF THE MOTION OF THE HEAVENLY 
BODIES about the Sun in Conic Sections. With an Ap- 


pendix. Translated by Cuartes H. Davis. 4to, cloth. 
Price $5.00. 


NEWTON’S LIFE AND WORKS. 
MEMOIR OF THE LIFE, WRITINGS, AND DISCOV- 
ERIES OF SIR ISAAC NEWTON. Drawn up from 
the Family Papers in the possession of the Earl of Ports- 
mouth. By Sir Davip Brewster. Portrait, &e. 2 vols. 
8vo, cloth, $4.50; half calf, $6.50; calf, $7.50. 


ANALYTIC MECHANICS. 


PHYSICAL AND CELESTIAL MECHANICS. By Ben- 
JAMIN Peirce. 4to, cloth, $7.50. 


NATIONAL CYCLOPZDIA. 


NATIONAL CYCLOPZDIA OF USEFUL KNOWL- 
EDGE. Being a Cyclopedia of Alphabetical Reference for 
every subject of Human Inquiry: embracing Ancient and 
Modern Literature ; History, Civil and Ecclesiastical ; Chro- 
nology ; Biography ; Geography and Topography ; Law and 
Government; Social Economy; Philosophy; Mathematics ; 
Physical Science ; Chemistry ; Geology and Mineralogy ; Zo- 
ology ; Botany ; Medicine, Surgery, and Anatomy ; Agricul- 
ture; Arts; Manufactures and Trade; Architecture ; Paint- 
ing and Engraving; Sculpture; Music. 12 vols. 8vo, half 
morocco, $18.00. 


“Tt is, beyond doubt, the most useful and valuable work of the kind, at 
the cost, which has ever appeared.’ — Nottingham Mercury. 


BORDEN’S FORMULZ. 


A SYSTEM OF USEFUL FORMULA, adapted to the 
Practical Operations of Locating and Constructing Railroads. 
By Srtmeon Borpen. 1 vol. 8vo, cloth, $2.25. 

“This volume treats of the best modes of effecting the final location of 
railway lines. It is a valuable addition to the present meagre stock of Amer- 
ican engineering literature. Its author, Mr. Simeon Borden, is chiefly dis- 
tinguished among engineers by the ingenious and thoroughly scientific man- 
ner in which he conducted and completed the trigonometrical survey of 
Massachusetts. And by this and other important works, he has become so 
favorably known to the public, that a book like the present from his pen 
should command attention.’’ — Boston Daily Advertiser. 


COUES’S MECHANICAL PHILOSOPHY. 


OUTLINES OF A SYSTEM OF MECHANICAL PHI- 
LOSOPHY ; being a Research into the Laws of Force. By 
Samvuev Coves. 12mo, cloth, $1.00. 


“ We heartily commend this work to philosophical inquirers, as one full 
| of strength, beauty, and originality, and eminently entitled to their atten- 
tion.”’ — New York Tribune, 
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SCIENTIFIC BOOKS, 


IMPORTED AND FOR SALE BY 


JOHN BARTLETT,...CAMBRIDGE. 


*,* Orders for the Importation of English, French, and German Books will be promptly executed, 
and at moderate prices. 


BOOKS FOR PUBLIC LIBRARIES IMPORTED FREE OF DUTY. 


ApHEMAR. [Le Traité des Ponts biais. 8vo, et atlas in fol. $8.00. 

ArmstronG. Steam Boilers. 30c. 

Avups&. Poussée des Terres. 8vo, hf. cf. $1.87. 

Baxer. Treatise on Statics and Dynamics. 30c. 

Treatise on Land Surveying and Engineering. 30c. 

Bartow. On Materials and Construction. 8vo. $4.80. 

Brot. Refractions Atmospheriques. 4to. $1.25. 

Brack. Iron Highways from London to Edinburgh, &c. $1.00. 

Bootu. Theory of Elliptic Integrals. 8vo. $2.25. 

Borpven. System of Railway Formule. 8vo. $2.25. 

Bourcuariat. Elements de Calcul differential, et du Calcul 
integral. 8vo. $2.25. 

Bourpon. Application de l’Algébre a la Géométrie. 
cf. $3.00. 

Bourne. Treatise on the Steam Engine. 4to. $6.00. 

Bow. Treatise on Bracing. 8vo. $1.12. 

Branve. Dictionary of Science, Literature, and Art. 8vo. $7.50. 

Breton. Traité du Nivellement. 8vo. $2.50. 

Buck. Oblique Arches of Bridges. 4to. $3.75. 

Burcorne. Blasting and Quarrying Stone. 30c. 

Burnet. Treatise on Limes and Cements. 30c. 

Bury. Rudimentary Treatise on Architecture. 45c. 


8vo, hf. 


Cattet. Tables de Logarithmes. S8vo, hf. cf. $5.00. 
Cuasies. Traité de Géométrie Supérieure. 8vo, hf. cf. $6.00. 
CHAUVENET. Trigonometry. 8vo. 


Cuoguet. Traité elémentaire d’Algébre. 8vo, hf. cf. $2.00. 

Cxrark. Britannia and Conway Tubular Bridges. 2 vols. 8vo, 
and atlas folio. $28.50. 

Ciece. Architecture of Machinery. 4to. $2.00. 


Cournot. Traité elémentaire de la theorie des fonctions, et du 
Calcul infinitesimal. 2 vols. 8vo. $4.00. 
Courtenay. Calculus. 8vo. 


Cresy. On Bridge Building, and Equilibrium of Vaults and 
Arches. Folio. $10.00. 
Cyclopedia of Engineering. 8vo. 
D’Avsuisson. Treatise on Hydraulics. Translated by Joseph 
Bennett. 8vo. 
De ta Rive. Traité d’Electricité theorique et appliquée. 3 vols. 
8vo, hf. mor. $18.00. 
Treatise on Electricity, in Theory and Practice. 
3 vols. $22.00. 
Géométrie Analytique. 8vo, hf. cf. $3.00. 
De Morean. Differential and Integral Calculus. 8vo. $2.00. 
Dempsey. Treatise on Drainage and Sewerage of Towns and 
Buildings. 45c. 
Treatise on Drainage and Sewerage of Districts and 
Lands. 30c. 
Doxsson. On Foundations and Concrete Works. 30c. 


$15.00. 


Doxsson. On Masonry and Stonecutting. 60c. 
On Bricks and Tiles. 30c. 
Dunamet. Cours d’Analyse Calcul infinitésimal. 2 vols. 8vo, 
pp. 300; hf. mor. $5.00. 
Cours de Mecanique. 
mor. $4.50. 
Dorin. Application de Géométrie et de Mecanique & la Marine 


2 vols. 8vo, pp. 300, hf. 


aux Ponts et Chaussées. 4to, hf. mor. $4.50. 
Developpments de Géométrie. 4to, hf. mor. $4.50. 
Géométrie et Mecanique, appliquée aux arts. 8vo, hf. 
cf. $2.50. 
Emy. Traité de la Charpenterie. 2 vols. in 4to, et atlas in fol. 
hf. mor. $25.00. 
Farrpairn. On the Application of Cast and Wrought Iron to 
Building Purposes. 8vo. $3.50. 


Useful Information for Engineers. 8vo. $3.25. 
Fereuson. Handbook of Architecture. 2 vols. 8vo, hf.cf. $12. 
Fiscner. Logarithmic Tables of Seven Places. Translated 
from Bremiker’s Vega. 8vo,hf. mor. $2.50. 
Francevur. Cours complet de Mathematiques pures. 2 vols. 
8vo. $5.00. 
Ganor. Traité elémentaire de Physique. 
GARBETT. 
Gauss. 


12mo. $1.75. 
Principles of Design in Architecture. 60c. 
Méthode des moindres carrés. 8vo, hf. cf. $1.62. 
Theoria Motus. Translated by C. H. Davis. 4to. 


$5.00. 

GayYFFieERS. Manual des Ponts et Chaussées. 2 vols. 18mo, 
hf. ef. $3.00. 

Land Surveying. 8vo. 

Roads. 8vo. 

Goprray. The Lunar Theory. 8vo. $1.62. 

Grant. Plane Astronomy. 8vo. $1.75. 

Grecory. Differential and Integral Calculus, by Walton. 
8vo. $5.50. 

Happon. Differential Calculus. 30c. 

Hamitton. Lectures on Quaternions. 8vo. $6.30. 

Hann. Integral Calculus. 30c. 

Hann AND GenNER. On the Steam Engine. 8vo. $2.75. 


Hart. On Oblique Arches. 4to. $2.40. 

Hasxoit. Railway Construction, from the setting out of the 
centre line to the completion of the work. 2 vols. Roy. 8vo. 
Plates. $12.50. 


HeatuHER. Descriptive Geometry. 30c. 
HemMinG. Differential and Integral Calculus. 8vo. $2.75. 
Hencx. Fieldbook for Engineers. 18mo. 
Hucues. Treatise on Gas Works. 90c. 
Hurron. Mathematics. 8vo. $4.00. 
Recreations. 8vo. $4.00. 
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SCIENTIFIC BOOKS. 


Hurron. Mathematical Tables. 8vo. $3.75. 

Hymer. Plane and Spherical Trigonometry. $2.50. 

Algebraic Equations. 8vo. $3.00. 

Analytical Geometry. $3.00. 

Differential Equations, and Calculus of Finite Dif- 

ferences. 8vo. $3.60. 

Integral Calculus. S8vo. $3.00. 

JamIESON. Solutions of the Senate House Rider. 

JevteTT. Calculus of Variations. 8vo. $4.50. 

Kouter. Logarithmisch Trigonometrisches Handbuch. 8vo. 
$2.12. 

Lacroix. Traité du Calcul Differential et du Calcul Integral. 
3 vols. in 4to, avec 18 pl. Mor. fine copy. $35.00. 

LaGRranGE. Mecanique Analytique. 2 vols. 4to, hf. mor. $13.00. 

LaLtanpE. Tables de Logarithmes. 18mo. 60c. 

Lapiace. Systeme du Monde. 4to, hf. mor. $5.50. 

Law. Civil Engineering. $1.37. 

—. Constructing and Repairing Roads. 30c. 

Leroy. Traité de Stéréotomie comprenant les Applications de 
la Géométrie Descriptive a la Theorie des Ombres, la Per- 
spective Lineaire, la Gnomonique, la Coupe des Pierres et la 
Charpente. In 4to, avec atlas de 74 pl. in fol. Paper, $9.00. 
Hf. mor. $12.00. 

——. Traité de Géométrie Descriptive. In 4to, avec atlas de 
71 pl. Paper, $3.00. Hf. mor. $5,00, $6.00. 

——. Analyse Appliquée a la Géométrie des trois dimensions. 
8vo, hf. cf. $2.25. 

Liovvitte. Journal de Mathematiques pures et appliquées. 
20 vols. 4to, hf. cf. $150.00. 

Loupon. Cyclopedia of Architecture. 8vo. 

Manan. Civil Engineering. 8vo. 

Marin AND Brown. Indicator and Dynamometer. $1.40. 

LONDON QUARTERLY JOURNAL. Per annum, 
$6.00. 


8vo. $2.25. 


$10. 


Monee. Application de l’Analyse a la Geometrie. 4to, hf. 
mor. $10.50. 
Morin. Aide-memoire de Mecanique Pratique. 8vo. $2.00. 


Mosety. Mechanics of Engineering. 8vo. 
Mutter. Physics and Meteorology. 8vo. $4.00. 


Navier. (Ketten) Hiingbriichen. 4to. $5.00. 

Nevitte. Hydraulic Formule. 8vo. $2.75. 

Nicot. Cyclopedia of the Physical Sciences. 8vo. $3.75. 
Parkinson. Elementary Mechanics. Post 8vo. $2.87. 
Perrce. Analytic Mechanics. 4to, cloth. $7.50. 


,J.M. Analytic Geometry. 8vo. $1.50. 

Puear. Elementary Hydrostatics. Post 8vo. $1.62. 

Pornsot. Eléments de Statique. 8vo, hf. cf. $2.50. 

Poisson. Mecanique. 2 vols. 8vo. $6.00. 

PonTEcOULANT. Systeme du Monde. 4 vols. 8vo, hf. cf. $16.00. 

Pourttet. Elements de Physique Experimentale. 3 vols. 8vo, 
hf. cf. $7.50. 

Praty. Construction des Voutes biaises. 8vo, hf. cf. $1.87. 

Price. Differential and Integral Calculus. 3 vols. 8vo. $14.50. 

Serret. Cours d’Algébre supérieure. 8vo, hf. cf. $3.50. 

Sewe.t. Treatise on Steam and Locomotives. 30c. 

Simms. On the Use of Instruments. 8vo. 


Simms. On Levelling. 8vo. 
Smitn. Linear Drawing. 8vo. 
Topographical Drawing. 8vo. 


SoLuTions OF THE CAMBRIDGE PROBLEMS. 1848 to 1851. 
Ferrers and Jackson. 8vo. $4.50. 
1854. Walton 
and Mackenzie. 8vo. $3.25. 
1857. Cam- 
pion and Walton. 8vo. $2.50. 


Senate House Riders. Jamieson. 8vo. 
$2.25. 

4to. $1.50. 

Stevenson. Treatise on Lighthouses. 90c. 

SwinvDeEtt. Well Digging and Boring. 30c. 

Tate. Exercises on Mechanics. With Key. 2 vols. 

Mechanical Philosophy. 8vo. $3.25. 

Materials. S8vo. $1.75. 

Tate AND STEEL. Dynamics. Post 8vo. $3.00, 

Terquem. Nouvelles Annales de Mathématiques. Monthly. 
$4.00 per annum. 

Topuunter. Analytical Statics. Post 8vo. $3.00. 

Differential and Integral Calculus. 2 vols. Post 
8vo. $6.00. 

TrepGoLp. Strength of Materials. 
2vols. 8vo. $7.90. 

Tresca. Géométrie Descriptive. 8vo, hf. mor. $3.00. 

Ure. Dictionary of Arts, Manufactures, and Mines. 2 vols. 8vo. 
$5.00. 

VaLiEE. Traité de la Science du Desin. Contenant la Theorie 
Générale des Ombres, la Perspective Lineaire, la Theorie 
Générale des Images d’optique et le Perspective Aérienne 
appliquée au Lavis, pour faire suite a la Géométrie Descrip- 
tive. In 4to, et atlas de 56 pl. Hf. mor. $5.50. 


Elementary Theorems relating to Determinants. 


$1.62. 


Edited by Hodginson. 


Vicat. On Cements. Translated by Capt. Smith. 
Watton. Problems illustrative of Plane Codrdinate Geometry. 
8vo. $4.80. 


Problems, Mechanical Collection of. 8vo. $5.50. 
Problems in Hydrostatics and Hydrodynamics. 8vyo. 
$3.00. 
On the Differential Calculus. 8vo. $3.25. 
AND Mackenziz. Solutions of the Cambridge Prob- 
lems. 8vo. 1854, $3.25. do. 1857, $2.50. 
Warr. Dynamics, Construction of Machinery. 8vo. $2.87. 
Wuewett. Analytical Statics. 8vo. $2.25. 
Wiespacu. Mechanics. 2 vols. 8vo. 
Wititams. Practical Geodosy. Post 8vo. $1.50. 
Wiime. Handbook for Mapping, Engineering, &c. 4to, plain, 
$7.00. Colored, $12.00. 
Witson’s Dynamics. 8vo. $2.87. 
Woop. Practical Treatise on Railroads. 8vo, hf. mor. $4.00. 
Wootnouse. Weights and Measures of all Nations. 30c. 
—————. Differential Calculus. 30c. 
Wortnen. Appleton’s Handbook of Drawing. 8vo. 
Yvon, Vittarceau. Etablissement des Arches de pont. 4to. 


hf. mor. $5.00. 
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LOOMIS’S SERIES 


OF 


SCHOOL AND COLLEGE TEXT-BOOKS. 


Tue Course of Mathematics by Professor Loomis has now been for several years before the Public, and has received the general 
approbation of Teachers throughout the country. The following are some of the Institutions in which this Course has been intro- 
duced, either wholly or in part: Dartmouth College, N. H.; Williams College, Mass.; Amherst College, Mass. ; Trinity College, 
Conn. ; Wesleyan University, Conn. ; Hamilton College, N. Y.; Hobart Free College, N. Y.; New York University, N. Y.; Dick- 
inson College, Penn. ; Jefferson College, Penn.; Alleghany College, Penn. ; Lafayette College, Penn. ; St. James’s College, Md. ; 
Emory and Henry College, Va. ; Lynchburg College, Va. ; Bethany College, Va.; South Carolina College, 8. C. ; Wofford Col- 
lege, S. C.; Alabama University, Ala. ; La Grange College, Ala. ; Louisiana College, La.; Transylvania University, Ky. ; Cum- 
berland College, Ky. ; Western Reserve College, Ohio; Marietta College, Ohio ; Oberlin College, Ohio; Antioch College, Ohio; 
Asbury University, Ind. ; Wabash College, Ind. ; Illinois College, Ill.; Shurtleff College, Ill.; M‘Kendree College, Ill.; Knox 
College, Ill.; Missouri University, Mo.; University of Michigan, Mich. ; Beloit College, Wisconsin; Iowa University, Iowa. 

“ Professor Loomis’s text-books are distinguished by simplicity, neatness, and accuracy; and are remarkably well adapted for reci- 


tation in schools and colleges. I am satisfied no books in use, either in America or England, are so well adapted to the circumstances 
and wants of American teachers and pupils.” — W. C. LarraBex, late Professor of Mathematics, Indiana Asbury University. 


A Treatise on Arithmetic, 

Theoretical and Practical. 12mo, 352 pages, sheep extra, 75 

cents. 

This volume explains, in a simple and philosophical manner, the 
theory of all the ordinary operations of Arithmetic, and illustrates 
them by examples sufficiently numerous to impress them indelibly 
upon the mind of the pupil. It is designed for the use of advanced 
students in our public schools, and furnishes a complete preparation 
for the study of Algebra, as well as for the practical duties of the 
counting-house. 

The answers to about one third of the questions are given in the 
body of the work; but, in order to lead the student to rely upon his 
own judgment, the answers to the remaining questions are purposely 
omitted. For the convenience, however, of such teachers as may 
desire it, there is published a small edition containing all the an- 
swers to the questions. 


Elements of Algebra. 

Designed for the Use of Beginners. Twelfth Edition. 

281 pages, sheep extra, 625 cents. 

This volume is intended for the use of students who have just 
completed the study of Arithmetic. It is believed that it will be 
found sufficiently clear and simple to be adapted to the wants of a 
large class of students in our common schools. It explains the 
method of solving equations of the first degree, with one, two, or 
more unknown quantities; the principles of involution and of evo- 
lution; the solution of equations of the second degree; the princi- 
ples of ratio and proportion, with arithmetical and geometrical pro- 
gression. Every principle is illustrated by a copious collection of 
examples; and two hundred miscellaneous problems will be found 
at the close of the book. 

I have used Loomis’s Elements of Algebra in my school for sev- 
eral years, and have found it fitted in a high degree to give the pupil 
a clear and comprehensive knowledge of the elements of the science. 
I believe teachers of Academies and High Schools will find it all 
that they can desire as a text-book on this branch of Mathematics. 
— Professor ALonzo Gray, Brooklyn Heights Seminary. 


A Treatise on Algebra. 
Eighteenth Edition. 8vo, 359 pages, sheep extra, $1. 


12mo, 


|mature minds. In accordance with the expressed wish of many 
| 


This treatise is designed to contain as much of algebra as can be 
profitably read in the time allotted to this study in most of our col- 
leges, and those subjects have been selected which are most impor- | 
tant in a course of mathematical study. Particular pains have 
been taken to cultivate in the mind of the student a habit of gen- 
eralization, and to lead him to reduce every principle to its most | 


general form. It is believed that, in respect of difficulty, this trea- 
tise need not discourage any youth of fifteen years of age who 
possesses average abilities, while it is designed to form close habits 
of reasoning, and cultivate a truly philosophical spirit in more 


teachers, a classified collection of two hundred and fifty problems is 
appended to the last edition of this work. 

Professor Loomis’s Algebra is peculiarly well adapted to the 
wants of students in academies and colleges. The materials are 
well selected and well arranged; the rules and principles are stated 
with clearness and precision, and accompanied with satisfactory 
proofs, illustrations, and examples. — A. D. Sranvey, late Profes- 
sor of Mathematics in Yale College. 


Elements of Geometry and Conic Sections. 
Fifteenth Edition. 8vo, 234 pages, sheep extra, 75 cents. 


The arrangement of the propositions in this treatise is generally 
the same as in Legendre’s Geometry, but the form of the demonstra- 
tions is reduced more nearly to the model of Euclid. The proposi- 
tions are all enunciated in general terms, with the utmost brevity 
which is consistent with clearness. The short treatise on Conic Sec- 
tions appended to this volume is designed particularly for those who 
have not time or inclination for the study of analytical geometry. 
The last edition of this work contains a collection of theorems with- 
out demonstrations, and problems without solutions, for the exercise 
of the pupil. 


Trigonometry and Tables. 

Thirteenth Edition. Svo, 360 pages, sheep extra, $1.50. The 

Trigonometry and Tables bound separately. The Trigonometry, 

$1; Tables, $1. 

This work contains an exposition of the nature and properties of 
logarithms; the principles of plane trigonometry; the mensuration 
of surfaces and solids; the principles of land surveying, with a full 
description of the instruments employed; the elements of navigs- 
tion and of spherical trigonometry. The tables furnish the loga- 
rithms of numbers to 10,000, with the proportional parts for a fifth 
figure in the natural number; logarithmic sines and tangents for 
every ten seconds of the quadrant, with the proportional parts to 
single seconds; natural sines and tangents for every minute of the 
quadrant; a traverse table; a table of meridional parts, &c. The 
last edition of this work contains a collection of one hundred miscel- 
laneous problems at the close of the volume. 

“In this work the principles of trigonometry and its applications 
are discussed with the same clearness that characterizes the pre- 
vious volumes. The portion appropriated to Mensuration, Survey- 
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tains all the important principles and doctrines of the calculus, sim- 


LOOMIS’S SERIES OF SCHOOL AND COLLEGE TEXT-BOOKS. 


ing, &c., will especially commend itself to teachers, by the judgment | 
exhibited in the extent to which they are carried, and the practical- 
ly useful character of the matter introduced. What I have particu- 
larly admired in this, as well as the previous volumes, is the con- 
stant recognition of the difficulties, present and prospective, which 
are likely to embarrass the learner, and the skill and tact with 
which they are removed. The Logarithmic Tables will be found 
unsurpassed in practical convenience by any others of the same ex- 
tent. — Aucustus W. Smirn, LL. D., President of the Wesleyan 
University. 

Loomis’s Trigonometry is sufficiently extensive for collegiate 
purposes, and is everywhere clear and simple in its statements with- 
out being redundant. The learner will here find what he really 
needs without being distracted by what is superfluous or irrelevant.” 
— A. CaswELt, D.D., Professor of Mathematics and Natural Philos- 
ophy in Brown University. 


Elements of Analytical Geometry, 

and of the Differential and Integral Calculus. Eleventh Edi- 

tion. 8vo, 278 pages, sheep extra, $1.50. 

The first part of this volume treats of the application of algebra to | 
geometry, the construction of equations, the properties of a straight | 
line, a circle, parabola, ellipse, and hyperbola; the classification of | 
algebraic curves, and the more important transcendental curves. | 
The second part treats of the differentiation of algebraic functions, 
of Maclaurin’s and Taylor’s Theorems, of maxima and minima, 
transcendental functions, theory of curves and evolutes. The third 
part exhibits the method of obtaining the integrals of a great vari- 
ety of differentials, and their application to the rectification and 
quadrature of curves, and the cubature of solids. All the principles 
are illustrated by an extensive collection of examples, and a classi- 
fied collection of a hundred and fifty problems will be found at the 
close of the volume. The work was prepared to meet the wants of 
the mass of college students of average abilities. 

Analytical Geometry is treated amply enough for elementary in- 
struction in the short compass of 112 pages, so that nothing may be 
omitted, and the student can master his text-book as a whole. The 
Calculus is treated in like manner in 167 pages, and the opening 
chapter makes the nature of the art as clear as it can possibly be 
made. We recommend this work, without reserve or limitation, as 
the best text-book on the subject we have yet seen. — Methodist 
Quarterly Review. 

Loomis’s Analytical Geometry and Calculus is the best work on 
that subject for a college course and mathematical schools. It con- 


plified and illustrated by well selected problems. — Tuomas E. 
Super, A. M., Professor of Mathematics in Dickinson College. 

No similar work is at the same time so concise and so compre- 
hensive; so well adapted for a college class, wherein every part can 
be taught in the time prescribed for this department. — I. Tower, 
Professor of Mathematics in Hobart Free College. 


Introduction to Practical Astronomy. 
With a Collection of Astronomical Tables. 8vo, 497 pages, 
sheep extra, $1.50. 
This work furnishes a description of the instruments required in 
the outfit of an observatory, as also the methods of employing them, 


and the computations growing out of their use. It treats particu- 
larly of the Transit Instrument and of Graduated Circles; of the 
method of determining time, latitude, and longitude; with the com- 
putation of eclipses and occultations. The work is designed for the | 
use of amateur observers, practical surveyors, and engineers, as well | 


as students who are engaged in a course of training in our colleges. 
The tables which accompany this volume are such as have been 
found most useful in astronomical computations, and to them has 
been added a catalogue of 1500 stars, with the constants required 
for reducing the mean to the apparent places. 

Letters commendatory of this work have been received from G. 
B. Airy, Astronomer Royal of England; from William Whewell, 
D. D., Master of Trinity College, Cambridge, England; from Profes- 
sor J. Challis, Plumian Professor of Astronomy in the University of 
Cambridge, England; from J. C. Adams, late President of the Roy- 
al Astronomical Society; from Augustus De Morgan, Professor of 
Mathematics in University College, London; from M. J. Johnson, 
Director of the Radcliffe Observatory, Oxford, England; from Wil- 
liam Lassell, Astronomer of Liverpool, England; from C. Piazzi 
Smyth, Astronomer Royal for Scotland; from the Earl of Rosse, 


| Ireland; from Edward J. Cooper, of Markree Castle Observatory 


Ireland; and from numerous astronomers from every part of the 
United States. 

Professor Loomis’s work on Practical Astronomy is likely to be 
extensively useful, as containing the most recent information on the 
subject, and giving the information in such a manner as to make it 
accessible to a large class of readers. I am of opinion that Practi- 
cal Astronomy is a good educational subject even for those who never 
take observations, and that a work like this of Professor Loomis 
should be a text-book in every university. The want of such a 
work has long been felt here, and if my astronomical duties had 
permitted, I should have made an attempt to supply it. It is re- 
markable that in England, where Practical Astronomy is so much 
attended to, no book has been written which is at all adapted to 
making a learner acquainted with the recent improvements and 
actual state of the science. —JAmMES CnALLIs, Plumian Professor 
of Astronomy in the University of Cambridge, England. 


Recent Progress of Astronomy, 

especially in the United States. Revised Edition. 12mo, 396 

pages, muslin, $1. 

This volume is designed to exhibit, in a popular form, the most 
important astronomical discoveries of the past ten years. It treats 
particularly of the discovery of the planet Neptune, of the new as- 
teroids, of the new satellite, and the new ring of Saturn, of the 
great comet of 1843, Biela’s comet, Miss Mitchell's comet, &c.; of 
the parallax of fixed stars, motion of the stars, resolution of the 
nebul, &c.; the history of American observatories, determination 
of longitude by the electric telegraph, manufacture of telescopes in 
the United States, &c. The new edition of this work has been 
mostly rewritten and much enlarged, and contains the most impor- 
tant discoveries in Astronomy down to the present time. 

Professor Loomis’s view of the circumstances attending the dis- 
covery of Neptune appears to me the truest and most impartial that 
I have seen. —J. Plumian Professor in the University of 
Cambridge, England. 


Elements of Natural Philosophy, 

for the Use of Academies and High Schools. 400 Wood-cuts. 

12mo, sheep, $1. 

This volume exhibits in a concise form the fundamental principles 
of Natural Philosophy arranged in their natural order, and explained 
in a clear and scientific manner, without requiring a knowledge of 
the mathematics beyond that of the elementary branches. Special 
pains have been taken to make this work both practical and inter- 
esting, by borrowing illustrations from common life, and by explain- 
ing phenomena which are familiar to all, but whose philosophy is 
not generally well understood. The, work is illustrated by about 
four hundred wood-cuts. 


Published by HARPER & BROTHERS, Franklin Square, N. Y. 


Hirrer & Brorners will send either of the above works by mail, postage paid (for any distance in the United States under 3,000 
miles), on receipt of the money. 
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GREENLEAF’S SERIES OF MATHEMATICS, 


ADAPTED TO ALL CLASSES OF PUPILS. 
BY BENJAMIN GREENLEAF, A. M. 


LATE PRINCIPAL OF BRADFORD (MASS.) TEACHERS’ SEMINARY. 


IMPROVED STEREOTYPE EDITIONS. 


I. NEW PRIMARY ARITHMETIC, 
Upon the Inductive Plan; with Easy Exercises for the Slate. 
signed for Primary Schools. 72 pages, 18mo. Retail Price 12 cts. 


Il. INTELLECTUAL ARITHMETIC, 
Or MENTAL ARITHMETIC, upon the Inductive Plan; being an ad- 
vanced Intellectual Course, for Schools and Academies. 154 pages, 
18mo. Price - 20 cts. 


III. COMMON SCHOOL ARITHMETIC, 

Or, INTRODUCTION TO THE NATIONAL ARITHMETIC, on the Induc- 

tive System; combining the Analytic and Synthetic Methods, and 

as a complete treatise for Common Schools. 324 pages, _— 
rice 


IV. NATIONAL ARITHMETIC, 
On the Inductive System: combining the Analytic and Synthetic 
Methods; forming a complete Course cf Higher Arithmetic, for ad- 
vanced Scholars in Common Schools and Academies. New electro- 
type edition, with additions and improvements. 444 pages, 12mo. 
Price 80 cts. 


V. PRACTICAL TREATISE ON ALGEBRA, 


Designed for Academies and High Schools, and for advanced Stu- 
dents in Common Schools. Improved stereotype edition. 360 pages, 
12mo. Price . 80 cts. 


VI. ELEMENTS OF GEOMETRY, 
With Practical Applications to Mensuration. Designed for High 


Schools and Academies. Second edition. 320 pages, 12mo. Retail 
Price 88 cts. 


We subjoin the following testimonials, as expressive of the opin- 
ion entertained of this new and valuable work, by practical Teach- 
ers, who have given the work a critical examination. 


From A. M. Gay, A. M., Principal of the High School, Charlestown, Mass. 


From an examination, and a practical test in some of my classes, of the 


advanced sheets of Greenleaf’s Geometry, I have no hesitation in pronounc- 
ing it superior to any class-book of the kind with which I am acquainted. 
The basis of the work is Legendre’s Elementary Geometry, which has been 
long and favorably known to teachers. Much valuable matter, however, has 
been added by the present Editor, so that it cannot be regarded as a transla- 
tion, or a mere compilation. The language in which the propositions are 
stated is remarkably clear and concise. The development of principles is 
sufficiently extended, and in all respects it seems a book well adapted to the 
purposes of instruction in Academies, High Schools, and other institutions of 


learning. 
. M. GAY. 


Charlestown, July 2, 1858. 


From D. B. Hagar, A M., President of the Massachusetts Teachers’ Associ- 
ation. 

Having carefully read the advanced sheets of Greenleaf’s Geometry, I am 

happy to be able to assure you that the work appears to me to be one of 

great merit. Of course no person can expect to find much that is essentially 


new in a geometrical treatise published at this day. But Mr. Greenleaf’s, | 
while it is based, like nearly all American Geometries, upon Legendre’s origi- | 
nal work, contains valuable propositions not usually found in similar publi- | 


cations, and also presents uncommonly clear demonstrations of many of the 
standard propositions. The definitions contained in this work are generally 
concise, clear, and exact. The exercises in Mensuration, and in the applica- 
tion of Algebra to Geometry, will be found unusually interesting and useful. 


In a word, I have no doubt that Mr. Greenleaf ’s Geometry will be found to | 


compare favorably with the best Geometries yet published. 
D. B. HAGAR, Principal of Eliot High School. 

West Roxbury, July 38, 1858. 

This Series, in its present revised and much improved form, has 
many important distinctive characteristics, which particularly re- 
commend it to the attention of Teachers, School Directors, and 
others interested. 


ROBERT §. DAVIS & 


De- | 


The ARRANGEMENT Of its several parts and subjects is lucid, pro- 
| gressive, and strictly philosophical. 
The RULES, DEFINITIONS, and ILLUSTRATIONS are expressed in 
| language simple, clear, concise, and accurate. 
The PROBLEMS are of a practical nature, tending to interest the 

pupil, exercise his ingenuity, and secure useful mental discipline. 
| Jt ts a CONSECUTIVE SERIES, graded to the wants of Primary, Inter- 
mediate, Grammar, and High Schools, Academies, and Normal Schools, 
| the decided advantages of which are obvious to every experienced teacher. 
| The MECHANICAL EXECUTION of the books is neat and durable —an 
| important consideration too often disregarded — und they are sold at 
| reasonable prices. 

| 1. The New Primary ARITHMETIC constitutes attractive and in- 


cts, | teresting First Lessons in numbers, and contains all the pupil needs 


| preparatory to the next book in the series. In order that the rea- 
| soning of some of the principal processes might be the more appar- 
ent to the beginner, pictures of objects have been, to some extent, 
introduced. After these, counters are employed as unit marks; and 
| then follow lessons without any such aids, that the learner may 
| early acquire the habit of depending upon mental resources alone 
for the solution of problems. 
| 2. The INTELLECTUAL ARITHMETIC, as an advanced Course of 
| Exercises, inductive and analytic, it is thought, will fully meet the 
requirements of the highest standard of mental culture. It has been 
the constant aim of the author, in its preparation, to unfold induc- 
tively the science of numbers in such a series of progressive intel- 
| lectual exercises as should awaken latent thought, encourage origi- 
nality, give activity to invention, and develop the powers of discrimi- 
| nating justly, reasoning exactly, and of applying readily results to 
practical purposes. The advanced exercises in the fundamental 
processes of the science constitute a feature peculiar to this work. 
| 8. The Common Scnoou ARIrHMETIC contains all the important 
| rules of common arithmetic, with their practical applications, and is 
, ample to prepare the student for all cvdiaary business transactions; 
—a complete system in itself. 

4. The NATIONAL ARITHMETIC contains a greater amount and 
variety of matter, strictly connected with the science, than can be 
found in any other treatise of the kind. It embraces a large amount 
of mercantile information, not usually included in works of this 
nature, but important to be possessed by all who are destined for the 
warehouse or counting-room. As a text-book for advanced and nor- 
mal classes it has no equal. 

5. The ALGEBRA furnishes what has been hitherto much desired, 
a thorough, practical, and theoretical text-book, suited to the wants 
of elementary schools, as well as academies, in a single volume of a 
portable form. Very comprehensive in its plan and details, and pro- 
gressive in its gradation of problems, it occupies the ground com- 
monly given very inconveniently to two books. 

6. The Grometry is simple and elegant in its arrangements, with 
methods of demonstration adapted to the latest and most improved 
modes of instruction. The particular attention given to the demon- 
stration of the converse of propositions, the variety of the miscella- 
| neous exercises, and the applications of Geometry to Mensuration, 
showing the practical value of the science, are among the important 
| peculiarities of this work. 

\c7Greenleaf’s Arithmetics and Algebra are no untried books, or of doubt- 
| ful reputation. No other works of the kind have, in the same time, secured 
| So general an introduction in all parts of the United States, or been as high- 
ly Jed by eminent teachers and mathematicians. 

{G> Teachers who may desire specimens of the above series, and will remit 
the publishers the prices annexed, in post-office stamps, shall be supplied, post- 
age prepaid. 

Constantly on hand a complete assortment of SCHOOL AND CLASSICAL 
BOOKS, which are offered to Teachers and others at the lowest market prices. 

(> DESCRIPTIVE CATALOGUES of all our VALUABLE SCHOOL TEXT- 

BOOKS furnished by mail, on application to the Publishers. 


CO., No. 118 WASHINGTON STREET, BOSTON. 
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THE NATIONAL SERIES OF MATHEMATICS. 


BY CHARLES DAVIES, LL.D., 


PROFESSOR OF MATHEMATICS IN COLUMBIA COLLEGE, N. Y. 


PUBLISHED BY A. 8. BARNES & CO., 51 & 53 JOHN STREET, NEW YORK. 


> 


Elementary Course. Course. 


Retail price. 
DAVIES’ PRIMARY ARITHMETIC & TABLE BOOK. . $015|DAVIES’ UNIVERSITY ALGEBRA. . . . . $125 
DAVIES’ INTELLECTUAL ARITHMETIC. . DAVIES’ BOURDON’S ALGEBRA. . . . . . 150 


[DAVIES’ FIRST LESSONS IN ARITHMETIC.] - 020 KEY TO DAVIES’ BOURDON’S ALGEBRA. . 1650 


Retail price. 


DAVIES’ NEW SCHOOL ARITHMETIC. . DAVIES’ LEGENDRE'S GEOMETRY. 150 

KEY TO DAVIES’ NEW SCHOOL ARITHMETIC. . 0 DAVIES’ ELEMENTS OF SURVEYING. .  . 

KEY TO DAVIES’ NEW UNIVERSITY ARITHMETIC. . 050| DAVIES’ ANALYTICAL GEOMETRY. . . 126 
DAVIES’ DIFFERENTIAL & INTEGRAL CALCULUS. . 125 

[DAVIES’ GRAMMAR OF ARITHMETIC.] 080 DAVIES’ DESCRIPTIVE GEOMETRY 2 00 


DAVIES’ ELEMENTARY ALGEBRA. . 075 . 72 AW 
KEY TO DAVIES’ ELEMENTARY ALGEBRA. ae DAVIES’ SHADES, SHADOWS, AND PERSPECTIVE. . 250 


DAVIES’ ELEMENTARY GEOMETRY & TRIGONOM. 100| DAVIES’ LOGIC OF MATHEMATICS. 126 
DAVIES’ PRACTICAL MATHEMATICS. . 100| DAVIES’ MATHEMATICAL DICTIONARY. - 2650 


A. S. Barnes & Co. have the pleasure of announcing, that they have just issued from their press AN ENTIRELY New Work 
on ALGEBRA, by Proressor Davis, entitled 


DAVIES’ UNIVERSITY ALGEBRA. 


This work is designed to occupy an intermediate place between | in an extended series of carefully arranged and graded examples. 
his Elementary Algebra and Bourdon. It teaches the Science and | It is well adapted for use in High Schools, Academies, and Colleges; 
Art of Algebra by a logical arrangement and classification of the | the work being so divided and arranged that it may be studied in 
principles in their natural order, and by illustrating their application | parts, or as a whole, forming a full and complete course. 


Especial attention is invited to Davies’ New Series or ARITHMETICS. 


NATURAL PHILOSOPHY AND CHEMISTRY. 


PUBLISHED BY A. S. BARNES & CO., NEW YORK. 
NATURAL PHILOSOPHY. PORTER’S SCHOOL CHEMISTRY. 


rice $025 | First Book of Chemistry, and Allied Sciences, including 
PARKER’S FIRST LESSONS IN PHILOSOPHY. . . 03874| an Outline of Agricultural Chemistry. By Pror. Jonn A. Por- 


PARKER’S COMPENDIUM OF SCHOOL PHILOSOPHY. 100 | T#® Price 50 cts. 


The present edition of Parker’s School Philosophy has been cor- | Principles of Chemistry, embracing the most recent discov- 
rected, enlarged, and improved, and contains all the late discoveries | eries in the Science, and the Outlines of its application to Agricul- 
and improvements in the science up to the present time. ture and the Arts — illustrated by numerous experiments newly 


It contains engravings of the Boston School set of apparatus; a de- adapted to the simplest apparatus. By Joun A. Porter, A. M., 
M. D., Professor of Agricultural and Organic Chemistry in Yale 


scription of the instruments, and an account of many experiments College. Price $1 
which can be performed by means of the apparatus, — and it is pe- 


. ea These works have been prepared expressly for Public and Union Schools, 
culiarly adapted to the convenience of study and recitation. The | Academies, and Seminaries, where an extensive course of study on this sub- 
work is i ] . P ject and expensive apparatus were not desired, or could not be afforded. A 
is immensely popular, and in very extensive use, more so than | fair. practical knowledge of Chemistry is exceedingly desirable, and almost a 
: necessity at the present day, but it has been taught in very few Public or Union 
any other work of the kind. Jt has been recommended by the Super- | Schools, owing cathndy to the want of suitable text-books adapted to simple 
intendents of Public Instruction of six States, and is the Standard Tezxt- apparatus, or such as could be readily obtained. It is confidently believed 
, | that these works supply this great want, and will be found in every respect 
Book in all the principal cities of the United States, and throughout just what is required. Boxes containing all the apparatus and materials nec- 
| essary to perform all the experiments described in these books, can be ob- 

Canada West. tained for $8.00, by addressing A. 8. Barnes & Co., New York. 
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CROSBY, NICHOLS AND COMPANY, 
BOOKSELLERS, PUBLISHERS, AND STATIONERS, 
No. 117 Washington Street, Boston. 


C., N. & Co. are publishers of — 
THE NORTH AMERICAN REVIEW, 


Published quarterly, on the first days of January, April, July, 
and October, in numbers of nearly 300 pages each, at five dol- 
lars a year. 


*.* The Publishers would commend this Review to the attention 
of the American public, as a work which, dating almost from the 
commencement of the literature of our country, has always sus- 
tained its high reputation wherever our language is known. 

It is to America what the Edinburgh and London Quarterlies are 
to Great Britain, and takes rank with them both in Europe and 
America. 

Nearly all the great authors of our country were first brought be- 
fore the public through this review. Wrsster, Everett, SPARKS, 
PreEscorr, BANCROFT, with scores of other noted men, of whom our 
literature is proud, have been among its contributors; and its pages 
continue to reflect the best talent of our times. 


THE AMERICAN ALMANAC 


And Repository of Useful Knowledge, for the Year 1859. 12mo, 
384 pages. Price, $1.00 in paper; $1.25 bound. To be ready 
in December. 

The AMERICAN ALMANAC is too well known to require more than 

a simple announcement, having been regularly published for thirty 

years, and having become, on account of the extent and reliability 

of its information, an indispensable companion to scholars, and men 
of every profession and business. No library is now complete with- 
out it. 


> 


THE MODEL SERIES OF WRITING-BOOKS. 
PAYSON, DUNTON, AND SCRIBNER’S COMBINED SYS- 
TEM OF RAPID PENMANSHIP. A National Series of Copy- 
Books, extensively used in every State in the Union. This Series 
of Books is comprised in eleven parts, with copies at the head of 
each page in a most beautiful style, exactly resembling a copy set 
by the Authors with a pen. <A Chirographic Chart accompanies 
the system, rendering it one of the most perfect, complete, and 
methodical systems of Penmanship ever published. 
BOOK-KEEPING BY SINGLE AND DOUBLE’ ENTRY. 
Adapted to Payson, Dunron, AND ScrIBNER’s Combined Sys- 
tem of Penmanship. By L. B. Hanarorp, A. M., and J. W. 
Payson, Principals of the Boston Mercantile Academy. 8vo, 
Price, 75 cents. 
| DAY-BOOK, TWO LEDGERS, CASH 
Price, 33 cents. ; 
This work is designed to follow the System of Penmanship so well 
known and so deservedly popular throughout the United States. 
It combines instruction in both Book-keeping and Penmanship, 
the Exercises being fac-similes of the beautiful style of writing 
taught in the copy-books. 


TOWER’S INTELLECTUAL ALGEBRA. 


This is the only work on Algebra that brings the subject before 
the pupil in an oral form, divested of the cumbersome and uninter- 
esting materials with which Algebraic treatises are generally laden. 
No book is more strongly recommended by experienced teachers, as 
| may be seen by reference to their testimonials, printed in the Algebra. 


AND JOURNAL. 


‘Tt surpasses in comprehensiveness and value, any similar compend in the | 


world.”” — National Intelligencer. 

** One of the most useful and valuable publications of the country and the 
age. Asa book of reference, we should hardly know how to spare the Amer- 
ican Almanac from our table ; there are few professional or business men 
who will not find their account in drafts upon the endless variety of useful 
knowledge with which its pages are crowded.’ — Pittsburg Journal. 

“ Every page is worth the price of the work. As a general reference book, 
it has no equal.” — Troy Whig. 


[For CARPENTERS AND BUILDERS. ] 


TEXT-BOOK OF MODERN CARPENTRY, 


Comprising a Treatise on Building-Timber, with Rules and Tables | 
for calculating its strength, and the strains to which each timber | 


of a structure is subjected; Observations on Roofs, Trusses, 
Bridges, &c., &c.; and a Glossary, explaining at length the Tech- 
nical Terms in use among Carpenters. 
Illustrated by 20 Copperplates. 


16mo. Price, $1.25. 


IMPORTANT SCHOOL BOOKS. 


A PRACTICAL GUIDE TO ENGLISH PRONUNCIATION. 
For the Use of Schools. With an Alphabetical List, to accom- 
pany the Pronouncing Guide. By Epwarp J. SrEArns, A. M. 
16mo. Price, 30 cents. 

“Mr. Stearns’s book ought to be adopted at once into every grammar-school, 
high school, and academy in the land.” — North American Review. 
ANALYTIC GRAMMAR OF THE ENGLISH LANGUAGE. 

For the Use of Schools. By I. H. Nurrine, M. A., M. D.,Principal 

of Mount Hollis Seminary. 12mo. 

TREATISE ON ENGLISH PUNCTUATION, designed for Let- 
ter-writers, Authors, Printers, and Correctors of the Press; and 
for the Use of Schools and Academies. With an Appendix con- 
taining Rules on the Use of Capitals, a List of Abbreviations, Hints 
on preparing Copy, and on ProofReading, Specimen of Proof- 
By Joun Witson. Tenth Edition. 

1.00. 


THE ELEMENTS OF PUNCTUATION; with Rules on the Use 
of Capital Letters. 
English Punctuation.” Prepared for Schools, By Joun Witson. 
Twelfth Edition. 12mo. Price 50 cents. 


16mo. 


By Tuomas W. SIL- | 
LOWAY, Architect of the New Capitol at Montpelier, Vermont. | 


Price, | 


Being an Abridgment of the “ Treatise on | 


TOWER’S POPULAR READERS. 
TOWER’S FIRST READER, OR GRADUAL PRIMER. 
TOWER’S SECOND READER, OR INTRODUCTION TO 

GRADUAL READER. 
TOWER’S INTERMEDIATE READER; between SECOND and 


THIRD. 

TOWER’S THIRD READER, OR GRADUAL READER. 

——— READER, OR SEQUEL TO GRADUAL 

EADE . 

FIFTH READER, OR N. A. SECOND CLASS 
tEA IE 

TOWER’S SIXTH READER, OR N. A. FIRST CLASS 
READER. 


This Series was prepared, as all School-Books should be, by prac- 
tical teachers, thoroughly conversant with the wants of the school- 
room, and is extensively used in various parts of the country. 
GRADUAL SPELLER: An AND NaturRAL ARRANGE- 


MENT OF WorpDs, peculiarly fitted to accompany the above SE- 
RIES OF READERs. 


TOWER’S SERIES 0F GRAMMARS. 

ELEMENTS OF GRAMMAR. No other school-book ever received such un- 
qualified approbation as has been universally accorded to the ‘*‘ ELEMENTS 
OF GRAMMAR” by the press, journals of education, and even the North 
American Review ; by public and private teachers, principals of academies 
and seminaries, and professors and presidents of colleges throughout the 
States. No other school-book ever went into general use so rapidly. 

From 8S. H. Taylor, LL. D., Prin. of Phillips Acad., Andover, Mass. 
“It seems to me happily adapted by its simplicity and clearness to make 
the study of grammar intelligible and profitable even for the child. It is for 
grammar what ‘Colburn’s First Lessons’ is for arithmetic; it makes the 
principles clear without burdening the mind with the technics. I know of 
no work so well adapted for those beginning the study of grammar.” 

TOWER’S ENGLISH GRAMMAR; OR, GRADUAL LESSONS IN GRAM- 
MAR. This isa larger work than the ‘“* Elements of Grammar,” and is in- 
tended for classes more advanced in the study of the science. This work is 
also unanimously recommended by our best instructors and others, and 
has already been adopted as the text-book in the best educational insti- 
tutions throughout the country. 

TOWER’S GRAMMAR OF COMPOSITION. In the preparation of this 
book, the object was not to be profound, but practical. It takes hitherto 
unoccupied ground, and consists of exercises in writing grammatical forms, 
being a practical application of the principles of grammar on a new plan, 

| toestablish the habit of writing correctly. Since writing correctly is an art, 

it can only be attained by such practice. 


*,* Copies furnished for examination, free of postage, for two thirds of the price. 
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ANNOUNCEMENT. 


We are at present able to announce, that the following Series of Papers and 
Treatises will appear in the Mathematical Monthly. Some of them are already in 


manuscript, others in course of preparation; and all of them will be commenced at 
the earliest practicable date. 


I. A Series of Papers on the Application of the Doctrine of Probabilities to 
Vital Statistics in the Construction of Life and Population Tables, and in the 
Solution of important Monetary and other practical Problems, involving Life Contin- 
gencies. By E. B. Exxiort, Esq. 


II. On the Motions of Fluids and Projectiles relative to the Earth’s Surface. 
By Prof. Ferret. 


Ill. A Series of Papers on the Theory of Least Squares, with Practical Ap- 
- plications. By J. E. Hirearp, Esq. 


IV. A Treatise on the Elements of Plane Geometry. By Rev. Tomas 
Hitt. 


V. A Treatise on Curves of Single Curvature. By Rev. Tuomas Hurt. 
VI. A Treatise on Determinants. By James Epwarp Ottver, Esq. 
VII. A Treatise on Analytic Morphology. By Prof. Bensamin Perrce. 


VIII. Researches in the Mathematical Theory of Music. By Truman Henry 
SarrorD, Esq. 


IX. A Treatise on One-Plane-Descriptive Geometry. By Wittiam Watson, 
Esq. 


X. A Treatise on the Calculus of Operations. By Prof. Grorez C. Wuirt- 
LOCK. 


Besides the above, we have received, either in manuscript or by title, a large 


number of notes and papers upon nearly as large a variety of subjects; so large, 
indeed, that there is not the least doubt about our being able to execute the proposed 
plan of the Monthly in all its details. The only difficulty will be a want of space ; 
but this we shall remedy by increasing the number of pages, just as fast as the 
subscription will warrant. To this end, we trust that all interested will take such 
measures as they think best to increase its circulation. 
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PHILOSOPHICAL 


INSTRUMENTS AND APPARATUS, 


MANUFACTURED AT 313 WASHINGTON STREET, BOSTON, 
+  BY-E. RITCHIE, 


FOR ILLUSTRATING THE SCIENCES OF 


Pneumatics, Electricity, Chemistry, Optics, Hydrostatics, Hydraulics, 
Steam, Magnetics, Acoustics, Mechanics, Astronomy, Mete- 
orology, &¢., with over 600 pieces; also, Mathe- 
matical and Engineering Instruments. 


Each article is warranted perfect. In designing the form, simplicity, as well as combma- 
tion of parts in the formation of new Instruménts, is carefully studied; and to this end - 
only two sizes of screw connections are used. 

Ritchie’s Illustrated Catalogue, which will be sent by mail on application, contains cuts 


‘of over 200 pieces, including his improved Air Pump, Electrical Machine, Ruhmkorff and At- 


wood Apparatus, &c., the University of Mississippi Electrical Machine having two six feet 
diameter plates, and four pairs of rubbers ; also, sets made up to assist purchasers in selecting, 
at prices from $100 to $1,250 per set; and commendatory letters from eminent Physicists 


in various parts of the country who are using his apparatus. 


WILLIAM BOND AND SON, 


17 CONGRESS STREET, BOSTON, 


Chronometer Makers to the Anited States Government, 


HAVE FOR SALE 
A Complete Assortment of Marine and Sidereal Chronometers : 
ASTRONOMICAL CLOCKS FOR OBSERVATORIES, 
WITH THE MOST APPROVED DESCRIPTION OF COMPENSATING PENDULUMS. 


They also manufacture the Sprivc GOVERNOR APPARATos, for recording Astronomical 
Observations by the aid of Electro Magnetism, known asthe American Method, and adopted 


at the Washington and Cambridge Observatories in the.United ‘States, and Greenwich and 
other Observatories in Europe. . 


Astronomical Instruments, ett Telescopes, &c., 


Of the usual description. Also, those for use at fixed Observatories, of larger = 
imported to order. 
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